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TRIANGULAR WING AT SUBSONIC AND
SUPERSONIC SPEEDS

By John W, Boyd
SUMMARY

The results of an experimental investigation of flap—type controls
on a low-aspect—ratio triangular wing using NACA 0005-63 sections are
presented for s constant—chord and a constent—percent—chord control
surface. Two f£lap profiles were investigated, one having a true contour
Py end the other a blunt trailing edge. The 1ift, drag, pltching moment,

hinge moment, and rolling moments were obtained for Mach numbers of 0.6,
0.8, 0.9, 1.3, 1.53, and 1.7 at. a constant Reynolds mumber of 3.0 million
end for angles of abtack from —l+° to 169, The flap deflections were
varied in 5° increments from +5° to —25°,

The results showed that the flap plan form had 1little effect on the
1ift effectivensss, The effects of flap plan form were more pronounced
on the pitching-moment sffectiveness, the constant—chord flap exhibiting
the higher pitching-moment effectiveness throughou‘b the speed ranges
investigated. Both flaps showed & considersble reduction in effective—
ness as the Mach mumber was increased from 0.9 to l.3. The constant—
percent—chord flap showed considersbly lower values of ‘the hinge-moment

B parsmeters than did the constant—chord flap for the ranges of Mach
numbers Investigated. For the constant—chord flep, thickening the Fflep
profile resulted in somewhat higher gbsolute wvalues of ths hinge-moment
paranmeter throughout the Mach number renge, For the constant-
percent—chord flap, thickening the flap profile resulted in consldergbly
higher absolute values of C in the subsonic speed range with little
effect being evident in the supersonic speed range., A comparison of the
measured values of the effectiveness and hinge-moment parameters in the
supersonic speed range with the theory showed that the linearized theory




predicted reasgsonably well the variation of the parameters with Mach
number, but the experimental values were generally of smaller magnitude
than those predicted by the theory.

Application of the data to an assumed triangular-wing aircraft
with the center of gravity located at 35 percent of the mean
serodynamic chord showed the following results: In the subsonic speed
range, the constant-chord flap was found to be the more effective
longltudinael~control device but either flap was capable of providing
longitudinal balance at 1ift coefficients up to approximately 0.8.

In the supersonic speed range, the data showed that both flaps provided
ample control for balancing the ailrcraft at 1ift coefficients up to
approximately 0.65 for the assumed center-of-gravity location.
Considerably higher flap deflections were reguired for balance at a
given 1ift coefficient, however, than were necessary at subsonic

speeds because of the large Increase in stability and decrease in
control effectiveness that occurred as the Mach number was increased
from 0.9 to 1.3.

Deflecting the flap to provide balance resulted in a maximum

at subsonic speeds and as much as 28 percent in the supersonic speed
range. Throughout the speed ranges investigated, thickenlng the flap

profile resulted in an increase in drag with an accompanying decrease

in the lift-drag ratio.

The airplane with the constant-percent-chord flap would have &
considerably smaller difference in the stick-fixed and the stick-free -
stabllity then would the alrplene with the constant-chord flep. The
results showed that with either type of flap the airplane was unstable
stick free throughout the subsonlc speed range. The results showed
also that while either flap could provide longitudinal control, the
hinge moments were of such a nature as to reguire an irreversible-
powered control sctustor.

INTRODUCTION

As part of & continuing program of investigation of control
surfaces suiteble for supersonic sircraft, flap-type controls for
low-aspect-ratio triangular wings composed of NACA 0005-63 sections .
are being investigated in the Ames 6~ by 6-foot supersonic wind tunnel.
A limited amount of information is available on the characteristics of
flap-type controls on triangular wings at subsonic and low supersonic
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speeds (e.g., references 1 and 2). The present report presents a
portion of the work concerned with the aerodyneamic characteristics of
both a constant—chord and & constant—percent—chord trailing—edge flap
et subsonic and supersonic speeds. Two flap profiles were investi—
gated, one of which was a true—contour profile and the other a blumt
" profile.

SIMBOLS
b wing span, feet
c local wing chord measured parellel to plane of symmetry, feet
b /2

_ c2dy
c wing mean ssrodynemic chord -°—-,.72— s feet

L e

o .
Cp drag coefficient ( Qr_;g)
Q

Cp hinge-moment coefficient ( LiAge moment

2qMp
Cr 1ift coefficient ( liii)

as
Co pltching-moment coefficlent sbout the 35—percent point of the
wing mesn serodynamic chord < 1tchi S_moment
gsc
Cz rolling-moment coefficient ( M%)
a

CLS Plap lift—effectiveness psrameter for constant angle of attack,

oC
5%), measured at &=0, per degree

Chs rate of change of hinge-moment coefficient with change in

Plep deflection for constant angle of attack,< -a—c-b-*>
measured et 5=0, per degree 9%
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rate of change of hinge-moment coefficlent with change in
engle of attack for comstant angle of flap deflectlon,
3 | .
( 5—?—) measured at a=0, per degree
flap pitching—moment—effectiveﬁess parameter for constant

engle of attack, <§;—’3 , measured at 5=0, per degree

acceleration due to gravlity, feet per second per second

length of body including portion removed to accommodate sting,

inches
Mach number

firét moment of area of exposed flap ares aft of hinge line,
feet cubed

normal acceleration, feet per second per second

free—stream dynamic pressure <%- pV2> s pounds per square foot

Reynolds number, based on the mesn serodynamic chord

maximim body radius, inches : -

wing area, including area within body, square feet

longitudinel distance from nose of body, inches

distance perpendicular to plane of symmetry, feet

angle of attack of wing chord line, degrees

engle between wing chord and flap chord measured 1n a plane
perpendicular to the flap hinge line, positive for downward
deflection with respsct to the wing, degrees

mass density of air, slugs per cubic feet
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APPARATUS AND MOIEL

The experimental investigation was conducted in the Ames 6— by 6~
Poot supersonic wind tunnel, which is a closed-return varisble—pressure
type of tunnel with a Mach number range from 0.6 to 0.9 and from 1.2
to 2,0, This wind tunnel is described fully in reference 3.

The model used in the present investigation consisted of &
wing—fuselage combination, the wing of which had & trisngular plan
form, an aspect ratio of 2, 63° sweepback of the leading edge , ani was
symmetrically mounted on the fuselage. The wing had NACA 0005-63
sections in streamwise plenes. A comstant—chord trailing-edge flap
was mounted on the left wing panel and a flap with its chord equel to
& constant percent of the wing chord was mounted on the right wing
penel., (See fig. 1.) The flep areas were 25 percent of the exposed
wing srea, The wing was constructed by covering a steel sper with a
bismith—tin alloy and the fleps were of solid steel construction.

For each flap plan form two flap profiles were tested, one of which
was a true—contour profile snd the other a half-blunt trailing-edge
profile.) (The ratio of the tralling-edge to hinge—line thickness
was 0.5,

The body used in this investigation was identical to that tested
in the investigation of reference U4 in combinstion with a plane
triangular wing without flaps. The body shape was selected on the
basis of minimm wave drag consideration end had a Pineness ratio
of 12.5, based on the length including that portion of the body shown
dotted in figure 1. The complete model is shown mounted in the Ames
6— by 6—foot supersonic vind tunnel in figure 2. .. .

The over—ell forces and momente on the combination were measured
on an internal strain-gage balance. Flap hinge moments were measured
by an electrical strain gage mounted in the body at the wing-hody
Juncture. Each flap-deflection angle was fixed by the position of a
serrated bushing that was mounted within the strain gage beam.

TEST AND PROCEIURE
Renge of Test Varisbles
The aserodynamic characteristics of the model as a function of angle

of attack were investigated for a range of Mach numbers from 0.6 to
0.9 and from 1.3 to 1.7. ILift, drag, pitching-moment, rolling-moment,

CONRENAG
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and hinge-moment measurements were made at constant flap deflections at
nominal angles of attack from 4O $o 16°, The flap deflections were
varied in 5. increments from +5° to —25°. Additional data were obtained
for —1,0° and —2.50 flep deflections, For the present investigation,
the flap angle on one Wing panel was fixed at zero deflection while the
other flap angle was varied. The data presented in this report were
obtained at a Reynolds number of 3.0 million.

Reduction of Data

The test data have been reduced to standerd NACA coefficient form.
The pitching moments were calculated sbout an axis at the 35-percent
mean aserodynamic chord. Factors which affect the accuracy of these
results are discussed in the following paragraphs.

Tunnel-wall interference,-— Corrections to the subsonic results for
the Tnduced effects of tummel walls resulting from 1ift on the model
were made according to the methods of reference 5. The numerical values
of these corrections (which were added to the uncorrected datea) are:

0.932 ¢f,

0.0162 Cr2 : -

Jale

Cp

The corrections to the pitching-moment coefficlents were essumed. to be
negligible,

The efPects at subsonic speeds of constriction of the flow by the
tunnel wells were taken into account by the method of reference 6. At
a Mach number of 0.9, this correction amounted to & U4 percent incresase
in the Mach number over that determined from a calibration of the wind
tunnel without a model in place. : :

For the tests at supersonic speeds, the reflection from ths tunnel
wall of the Mach wave originating at the nose of the body crossed the
model only at Mach numbers below 1.4, It is believed that this inter—
ference effect was insignificant insofar as the incremental effects of
flap deflection were concerned and no corrections for tunnel~wall effects
were made.

Stream variations.— Tests of the present model in both the normsl
and inverted position at subsonic speeds in the 6— by 6-foot supersonic
wind tunmnel have indicated no stream curvature or inclination in the
pitch plane of the model. The longitudinal veriation of static pressure

GO ek

R BEEESISL



NACA RM A52D0lc W T

in the region of the model is not known accurately at subsonic speeds,
but a preliminsry survey has indicated that it 1s less than 2 percent
of the dynsmic pressure. No correction for this pressure variation was
made.

A survey of the alr stream at supersonic speeds (reference 3) has
shown stream curvature or inclination only in the yaw plane of the
model, The effects of this curvabture on the measured characteristics
of the present model are not known, but are belisved to be small as in
the case of the results of reference 7. The survey also indicated that
there is a static—pressure veriation of sufficlent magnitude in the test
section to affect the drag results. A correttion was added to the
measured drag coefficlent, therefore, to account for the longitudinal
buoyency ceused by this statlc—pressure variation., This correction
varied from —-0,0008 &t a Mach number of 1.3 to +0.0009 at a Mach
nunber of 1.7. )

Support interference.— At subsonic speeds, the effects of support
interference on the aerodynamic characteristics of the model are not
known. For the present model, it 1s believed that such effects consist
primarily of s change in the base pressure of the model. In an effort
to correct at least partially for this support interference, the base
pressure was megsured and the drag daba were adjusted to correspond to
a base pressure equal to the static pressure of the free stream,

At supersonic speeds, the interference of the sting on the body
for. a body—sting configuration similar to that of the present model is
shown by reference 8 to be confined to a change in base pressure. The
ghove-mentioned edjustment of the drag for base pressure, therefore,
was also gpplied to the data obtained at supersonic speeds.

Precision

The uncertainties Iinvolved in determining dynamic pressure and in
measuring forces with the strain—gage balancs are fully described in
reference @, The following teble lists the uncertainty introduced into
each corrected coefficient by the known uncertainties in the measure—
ments:
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Quantity o o -Uncertainty
Iift coefficient . +0.003
Drag coefficient £.001
Pitching-moment coefficient 1.0013
Rolling-moment coefficient - +,0008
Hinge-moment coefficient : +.002
Mach number : .01
Reynolds number +,03x106 o
Angle of attack £.10° - ”
Flep-deflection angle _ _ x25°

RESULTS

The basic experimental dats obtained in this investigation are
presented in tabular form for the complete range of test variables in
tables I through IV, For the purpose of snalysis in this report, only
representative dats are presented in graphical form. The baslc =
aerodynamic characteristics are presented in figures 3 and k for Mach
numbers of 0.6 and 1.3 for both the constant—chord and the constant—
percent—chord flap having the true—contour profile. The pitching-
moment characteristics were referred to an axis at 35-percent mean
aerodynamic chord to illustrate the characteristics for a center—of—
gravity location corresponding to a static margin of 5-percent mean
serodynamic chord at Cr=0 at a Mach number of 0.6. The flap angles
noted in.figures 3 and I: gre nominal settings of the control surface.
The exact flap settings can be obtained from tebles I through IV,

The effectiveness parameters (CI_,5 and ) and the hinge—moment
parameters ( and ) are presented as a ction of Mach number
in figures 5, ©, and for the flap plan forms and trailing-edge
thicknesses investigated. The results presented (measured at CL=O)
are for 8 equal to zero for the parameters Crg, Cma, and Cg? and.
for o equel to zero for the parameter Cp,. The experimental values
of the effectiveness parameter and the hinge-moment parameters in the
supersonic speed range are compared with the theoretical values
obtained from reference 10. No analysis of the roll cheracteristics
was made for this investigation.

The foregoing results were applied to estimate:certain character—

istics of a low—aspect—ratio sirplene configuration. Figures 8
through 14 were prepared to show the effects of flap plan form,
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trailing-edge thickness, and Ma.ch number on the longitudinal character—
istics of this alrcraft configuration which employs the trailing-edge
flaps to provide longitudinal control.

DISCUSSION

The discussion of the results will be divided into two parts,
The results will first be discussed from the standpoint of the basic
characteristics of the flgps, that is, the 1ift, pltching moment,
and hinge moments. The deta as cbtalned will then be applied to a
low—aspect—ratio ailrplane configurstion.

Basic Characteristics

Lift,~ The lift—effectiveness parameter Cry as & function of
Mech nunmber is presented in figure 5. The resulis reveal that the
principal effect of increasing the Mach number was to produce a gradual
increase in Crg at subsonic speeds and a substantlal decrease in
CL5 in the supersonic speed range. The values of Crg iIn the super—
sonlc speed range were roughly half the subsonic values, Examination
of the experimentel datas in the supersonic speed range shows that the
theory predicted reasongbly well the varistion of CLg Wwith Mach
nunber but did not accurately predict the gbsolute va.lues of Cry for
either flap plan form, the experimental values falling somewhat below
those predicted by the linear theory. Throughout the Mach number
range investigated, the data indicated that the flap Plan form ani
trailing~edge thickness had little effect on the lif'b—effectiveness
paremeter Crg.

Pitching moment.— The piltching-moment effectiveness parameter
Cmg a@s & function of Mach number is presented in figure 6.
varigtion of Cp. with Mach nunber was similar to the variation of
CL5 with Mach number discussed previously, However, the effects of
flap plen form were more pronounced on the pitching-moment effective—
n=2ss than on the lift—effectiveness paramster. For both trailing—edge
profiles, the results show that throughout the Mach number range
investigated the constant—hord flap was more effective in producing
an incremental pitching moment than was the constent—percent—chord flap.
Since the experimental results reveal only a smell effect of flap plsn
form on Crys the change in Cpy with flap plen form may be attributed
primarily to a more rearward location of the center of pressure of the
load due to flap deflection for the consbtant—chord flap than for the
constant—percent—chord flap.
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The effects of flap profile on the parameter Cmy Wwere found to
be gignificant only in the subsonic speed range. A comparison of the
data of figure 6(b) with the results of figure 6(a) shows that the
half-blunt profile flap exhibited somewhat higher values of Cmgy in
the subsonic speed rsnge than were noted for the true-contour-profile
flap., Since the effect of flap profile on the lift—effecilveness
parameter has been shown to be small (fig, 5), the data indicate a
rearvard shift in the center of pressure of the load on the wing due
to flap deflection as a result of thickening the tralling edge. At
supersonic Bpeeds, the effect of flap profile diminished, little effect
being évident in the Mach number range between 1.3 and 1.7.

A comparison between the theoretical amnd experimental values of
the pltching-moment effectiveness parameter at supersonic speeds
is also presented in figure 6. The theoretical values predicted
reasonably well the variation of C with Mach number. Although in
the case of CLg, the data of both flaps showed lower values than
those predicted by theory, only the constant—psrcent—chord flap showed
& corresponding decrease in Gm8 from that predicted by theory.

Hinge-moment coefficients.—~ The variations of the hinge-moment
coefficients with angle of attack end with angle—of—flap deflection
are both plotted as a function of Mech number in figure 7. The results
show considerably lower values of the hinge-moment parameters for the
constent—percent—chord flap than for the constant—chord flap for the
renges of Mach nunbers investigated. The effects of flap profile on
the hinge-moment characteristics are shown by a comparison of the
results of figures 7(a) and 7(b). The data reveal that for the constant—
chord—flap thickening the flap profile resulted in slightly higher
sbsolute values of C throughout the Mach number renge. For the
constant—percent—chord flap, the results show that thickening the flap
profile resulted in considersbly higher sbsolute values of ch6 in
the subsonic speed range with practically no effect being evident in.
the supersonic speed range, Examination of the data in the supersonic
speed range (fig.7) shows that while theory predicted ressonsbly well the
variation of-. C with Mach number, it d4id not accursately predict the
absolute values of Chpg fFor either flap plan form. The experimental
- values of C fell below those predicted by the linear theory by
approximately 20 percent. The magnitude of the experimental values
of at supersonic speeds are generally in agreement with those
predicted by the theory for the constant—chord flap., No calculations
were made for the theoretical values of Cn, for the constant—percent~
chord flap.
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Application of Data to a Low-Aspect-Ratio
Airplane Configuration

- The foregoing results have been applied to estimate some of the
characteristics of a low—aspect-—ratio airplane configuration gecmetri-—-
cally similar to the model of the present investigation. A center—of—
gravity location of 35 percent of the mean aerodynamic chord was chosen
to insure meximum meneuversbility without allowing the airplane to
become unstable (stick fixed) at low speed. This center—of—gravity
location corresponds to a stick-fixed static margin of 5-percent mean
aegod.ynamic chord at a 1lift coefficient of zero at a Mach number of
0.6.

Lift and drag for balanced condition.— The relationship between
the Tift coefficient required for longitudinal balance in level flight
end o, Cp, 5, and L/D is presented for Mach numbers of 0.6 and 0.9
in figures 8 and 9. The results are presented for both the constent—
chord snd the constant—percent—chord flsps for the true contour and
blunt profile. For the true—contour—profile flaps at a Mach nunber
of 0.6, the data show that either flap was capeble of balancing the
aircraft at 1ift coefficients of the order of 0,8 with very small flap
settings (5 < 1+°). In general, the effects of flap plan form on the
characteristics were small, However, the greater pitching effective—
ness of the comstant—chord flep dlscussed previously was manifest In
its abllity to provide longitudinal balance at a given 1lift coefficient
with generally = somewhat smaller flap setting than the constant—percent—
chord flap., The effect of flap profile on the gbility of the flap to
provide longltudinal balance at a given 1ift coefficient was small,
The data of the half-blunt trailing—edge flap show that the character—
istics were quite similar to those noted for the configuration using
the true-contour—profile flaps for balance. Examination of the dats
Por a Mach nunmber of 0.9 shows little change in the ability of the
flaps to provide longitudinsl balance from that noted at 0.6 Mach
nunber.

The relationship between balance 1ift coefficient and «, Cp, 5,
and. I./D is presented in figures 10 eni 11 for two supersonic Mach
nunrbers (M=1.3 and 1.7). The results show that in this speed range
the flep-type control was capsble of balancing the alrcraft at moderate
11ft coefficients (approximately 0.6) for the assumed center—of-—gravity
location. The data reveasl, however, that a considersbly higher flap
setting was required for balance at a given 1lift coefficient than was
necessary at subsonic speeds. The data lndicated that control settings
of the order of 20° would be necessary to provide balence at 1ift
coefficients between 0.5 and 0.55. This change in control position

ASNRERENRSL, |
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for balance from that noted at subsonic speeds resulted from both the N
veriation of the static margin with Mach number (approximstely 1lO-percent

mean aerodynamic chord Increase as the Mach mumber was increased from

subsonic to supersonic speeds) and the change in the control pitching— v
moment effectiveness.. The effect of plan form on the ability of the
control surface to belance the configuration was similar to that noted
at subsonlc speeds, that is, the constant—chord flap was capeble of
providing longltudinal balance at a glven lift coefficlent with a
somewhat smaller flep setting than the constant-percent—chord flsp,

Exemination of the data for the true—contour-profile flsps at a
Mach number of 1,3 (fig.10(a)) shows that the ability of either flap to
provide longitudinal balance began to fall off beyond a 1ift coefficient
of sbout 0.%. This decrease in the ability of the flaps to provide
longitudinal balence was due primarily to the increese in static
stebility of the configuration for 1lift coefficients above 0.4 (fig.h).
Examination of the data of the blunt trailing-—edge flap (fig,10(b)) shows
that except for the nonlinear variation of the control deflection with
1ift coefficient for the constant—chord flap in the low lift-coefficient
range, the blunt trailing-edge flap exhibited characteristics which were
quite similar to those noted for the true—contour—profile flaps,  This .
nonlinear charscter of the curve was g result of the nonlineasr variation
of the pitching moment with control deflection. The reason for its
occurrence is not clear. The results for a Mach number of 1,7 show that,
In general, the charecteristice were similar to those noted at a Mach
number of 1.3.

As shown in Pigures 8 through 11, the effect of flap plan form on I
the drag characteristics was generally small throughout the speed range
investigated. The results show, however, that £flap profile had a :
considersble effect on the drag of the configuration in the subsonic
speed range and & somewhat smaller effect in the supersonic speed range.
Deflecting the half-blunit trailing-edge flap resulted in values of
1ift-drag ratios that were somewhat less than those of the true—contour- .
profile flap, due primarily to the base drag resulting from the blunt
trailing edge. To afford a measure of the efficiency of the flaps when
deflected to provide balance, the variation of the maximm lift-drag
ratio with Mach mmber is presented in figure 12, For the true-—contour—
profile flaps (fig. 12(a)), the data show that the loss in the lift-drag .
ratio accompanying the negative flap deflection requlired to provide :
balance was not serious in the subsonic speed range. The maximm 1ift—
drag ratlio decreased from sbout 11 with flap undeflected to approximately
10, for the balanced comdition (meximm loss of approximately 6 percent). .
In the supersonic speed range (M=1.3 to 1.7), the results show that the
configuration suffered a somewhat greater loss in the maximum lift-drag
ratio when the flaps were deflected to provide balance, The maximum
lift-drag ratios at supersonic speeds were low even with the flap

"
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undeflected (approximately 7.2) and the values dropped to between

5.0 and 6.0 when the. flaps were deflected to provide balance (maximm
loss of approximately 28 percent). Throughout this speed range, the
constant—chord flap reveals the higher maximum 1ift-drasg ratios. As
shown in Pigures 10(a) and 11(a), this trend was realized not only

at the 1lift coefficient for maximmm lift-drag ratio but throughout the
lift—coefficient range investigated.

For the blunt trailing-edge flaps (fig.12(b)), the data reveal that
deflecting the flaps to provide balance resulted in reductions in the
1ift-drag ratios similar to those noted for the true—contour-profile
fleps, However, the magnitudes of the maximm lift-drag ratios were
considerebly less than those noted for the true—contour—profile flaps
in the subsonic speed range and slightly less in the supersonic speed
range. Blumting the trailing edge resulted in a reduction in the
maximum lift-drag ratio with flaps undeflected from 11 to approximately
9.4 in the subsonic speed range and from sbout 7.2 to 6.6 in the
supersonic speed range. As noted previously, this decreese in lift-drag
ratio was due primsrily to the increase in base drag that accompanied
the blunt trailing edge.

Stick=Ffree and stick—fixed neutral points.— The stick-—fixed and
stick-free neutral points for Cp=0 &re given in Pigure 13 as a
function of Mach number for the True—contour—profile flaps. It is
noteworthy thet the flap plan form had a larger effect on Chq, than
on Cpe. (fig.T7) so that the ratio of Chu/chs for the comstant—
percent—chord flap, which 1s one of the parameters that define the
stick—free stdbility, was such that this flsp disclosed a considersebly
smaller difference in the stick—free and stick—fixed stability than dld
the constant—chord flap., The data show that for a Mach mmiber of 0.6,
the stick—free neutral point for the constant—percent—chord flap was
gbout ll-percent mean serodynsmic chord forward of the center of
gravity, whereas the stick—free neutral point for the comstant-chord
flep was approximaetely l15-percent mean aerodynamic chord shead of the
center ‘of gravity. As the Mach nurber was increased sbove 0.6, the
results show a rearward shift in the neutral point but both flaps
remained umsteble stick free throughout the subsonic speed range. The
large rearwerd shift in the meutral point that occurred through the
transonic speed range resulted in a wilde margin of stick—free stebility
for both types of flaps in the supersonic speed range.

Control posltion and forces required for longitudinsl balance in
accelerated Flight.— The control-surface angles and the STLCK force
required to produce a change in the normel acceleration for a .
27,000 pound airplane with a wing loading of 60 pounds per square foot
in a constant speed maneuver at 30,000 feet altitude are presented in
figure 14 for both true—contour—flep plan forms for several Mach numbers.

- g
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The stick forces are based on the full-ecale triangular-wing sircraft
with 2° of flap deflection for 1 inch of stick movement. The results
showed that the flasp angle required to increase the normal acceleration
increased with Mach number for superonic Mach numbers. In the subsonic
speed range, the data of the constant—chord flap showed increasing

push forcee as the normal acceleration was increased. As the Mach
mumber was increased to supersonic speeds, a change in the hinge-moment
characteristics occurred to the extent that large pull forces were
needed for balence in a maneuver, The results of the constant—percent—
chord flap also showed increasing push forces as the normal acceleration
was increased at a Mach number of 0,6, However, as the Mach number was
increased above 0.6 & reversal in the slope of the stick-force curve
occurred, At Mach nunbers of 0.9 and ebove, increasing pull forces

were required to increase the normal acceleration, Thus with either
flap plan form the use of an irreversible—powered conbrol actuator

would be necessary., While the magnitude of the control forces for _
both £lap plen forms were large &t supersonic speeds and indicated the
need for further research to develop control surfaces with more tractable
hinge moments, it should be noted that the stick—force characteristics
of the constant—percent—chord flap asppeared more favorable with regard
to landing the alrcraft in a boost—out control condition.

CONCLUSIONS

A wind—tunnel investigation has been made to evaluate the
aerodynamic characteristics of flap~type controls on a 1ow—a.spect—ratio
triangular wing for a comstant—chord and a constant—percent—chord
control surface, Two flap profiles were lnvestigated, ome of which had
a. true contour snd the other a blunt tralling edge. The following
general conclusions ere indicated for the Mach number renges from 0.6
to 0.9 and from 1.3 to 1.7T:

1. The flap plan form had little effect on the lift—effectiveness
parameter. The effects of flap plan form were more pronounced on the
pltching-moment effectiveness, the constant—chord. flap exhibiting
somewhat higher values of the pitching-moment effectiveness than the
constent—percent—chord flap throughout the speed ranges investigated.
Both flep plan forms showed a considersble reduction in 11ift and '
pitching effectiveness as the Mach number was increased from 0.9 to 1.3.
The constant—percent—chord flap showed comsiderebly lower values of the
hinge-moment parameters than did the constant—chord flep for the ranges
of Mach numbers investigated.
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2., For the constant—chord flap, thickening the flap profile resulted
in slightly higher ebsolute values of throughout the Mach nunber
renges. For the constant—percent—chord flap, the results showed that
thickening the flap profile resulted in considersbly higher absolute
values of in the subsonic speed range with practically no effect
being evident in the supersonic speed range. The effect of flap profile
was further evident in the drag results, the blunt trailing-edge flaps
exhibiting higher drags end correspondingly lower lift—drag ratios than
the true—contour—profile flaps.

3. A comparison of the linearized theory with the experimental values
of the efféctiveness and hinge-moment paremeters in the supersonic speed
range showed thet the theory predicted reasonsbly well the variation
of the perameters with Mach number, but that the experimentel values
generally were of smaller magnitude than those predicted by the theory.

The results obtained from the Investigation have been applied to a
triengular wing asircraft with an assumed center—of—gravity location of
35—percent mean serodynamic chord., Analysis of the results revealed
the following: :

1., At subsonic speeds, either flap was aslequate to provide longi—
tudinal balance at 1ift coefficients of the order of 0.8 with very small
flap settings. In the supersonic speed range, either flap was capsble
of providing longitudinsl balence at reasonsbly high 1ift coefficients
(a.pproxima.tely 0.65). However, due to the higher stability and the
smaller flap effectiveness that occurred in the supersonic speed range,
considerebly higher flasp deflections were required for balance at a
glven 1ift coefficient than were mecessary at subsonic speeds,

2, In the subsonic speed range, the use of the Tlaps as a longi-—
tudinal control device to provide balance resulted in a loss in the
meximm l1ift-drag ratio of approximately 6 percent. A% supersonic
speeds, the configuration suffered a somewhat greater loss in the
maximum lift-draeg ratic amounting to as much as 28 percent,

3. The airplane’'with the constent—percent—chord flap exhibited a
considersbly smeller difference in the stick—Pixed and stick-—free
stabllity than did the airplane with the constent—chord flap. The dsta
showed that with either type of flap, the airplane was unstable stick
free throughout the subsonic speed rangs.

h, Calculations of some of the control characteristics of a

full-scale triangular-wing alrcraft with 60 pounds wing loading at
30,000 feet altitude showed that both flaps could provide longitudinal
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control, but that the hinge momenits would be of such & nature as to
require an ilrreversible—powered control actuator,

Ames Aesronauticel Laboratory

Nationsl Advisory Committee for Aeronautics
Moffett Field, Callf.
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-15.0%]10.%1| .203| .0603 .pH6 Sk gy ho.2k| 370 .o8%of-.016
-15.07|13.66 399] 09251 .0hS | 0980 » ~15.01 [12. A7) .1135]-.009
-15.08|a8.88 .m11] .13%5] Loks | Lo283 | . =15.05 |ax. 52 150 -,
-15.0816.98| .609| .1831( .oh3 | .0268 | .03 -15.08 6. .692| .20%81-.081
0.80]-14.96|-%.38| -.349] .0496| .o7% | .o230 | .288 [J1.53]-1h.8h|-R.03] -.237] Jok7O] .087
-1%.961-2.26] -.253] .036)] .070 | .0chg .20k |+12.85|-1.99] ~. 03T gfg
-1%.961-1.19] -.209] .0320§ .069 { .07 | .286 -145.86] -.95| -.123{ 0305} .
-1L.,96| ~.66| -.189] .c298| 068 | .0263 283 -18.86{ -.h5] -.092]| .oe02| .o .
-1%.96| .20 -.11;8r 0270 067 | 0272 .260 -1%.88] .39| -.0%0} .027h] .038 328
-1h.96( 93] -.126 gﬁ <087 | 20276 | 2768 -1%,80] .93| -.028] .0269| .p3% 32
-14.96| 1.83] -.080| 0087 065 | 0283 | .268 -1h.80] 2.07| 6] .0272] 029 2300
-1o8| Ea1l Lo15] .oehe] .o%e | L0290 | Loko k92| sat| .iok| . 0215 .01k 2.
-1%.00] 6.3 .122| .0315) ggl L0209 | 209 -14.95] 6.22F .1891 .oh13lo 2
-1%.00| B.88] .23%| .o0503| -ob7 | o207 191 -1%.99| B8.15] .267] 0561 [~.c11 T
-goe 1&?5 .g;g ggg.rg olpg 33?3 160 -g.oe gg g’ﬂ .OTT9 -.@ 120
[-19.0: . . . . « 1384 -15.05 f18. - -1049] - . sk OTT-
-1%. 0% Lk, sh| sk %6 aaﬂa 108 417.080%.311 .500] .237d]-.04% .032
~15.05|17.20] .637| 2097 .036 | .0313 | .093 -15.10p6.37| .567| .1733]-.0m2 -.006
0.90] ~-1h.52]|-k.h2| -.368 085 | ,022h | .333 ||3.70]-1%.85 |-k.03 | -.223| .oh39] . 304"
-lk.gpi.2.08| -.261 ﬁ 079 ], 327 1487 |-1.99 | -.13%| 6321 3; 337"
~1%.93|-1.19| -.21%| .03m3) 075 | 0298 .38 -1k.88 -.EE -.005] .a280| .039 .322°.
~1k.931 -.65] -,189| .03e6] .073 | 061 | 2l - {-1k.89| ~.hh| -.o75( cess] . .31k
~1h.93| -.21| -.289] .o314| .o75 | .027 320 1590 | .50 -.036| .c2u8] .030 «266
-1h.93] .75 -. .0288| .o72 | .p2Th | 311 L4.90)] .93 -gﬁ 0234 .0e7 .28
-1k.94) 1.84] ~.o79| .0267| .069 gﬁ 296 L3k.g2 ] 2.07 L0246 | 001 LO68;
-1k.g5) w15 .033| .0267| 050 |, .| .268 -1k.95] k.16 02528 000 1 .22t
1497 6.36] . 038 ﬁ L0085 | .32 1k.98 | 6.10( .85 0305 |-.00h 150
-1h.99] 8.52] ,o50] .o70| . 026k | 2080 -15.01.18.15] .on8| o053k .ok A3k,
~1h.99{10.70| . .0boh| .oho | .70 | .206 L15.00 fo.2o| .333] 0130 k.oe; 090
~h.g7|12.89] A1967] .029 | .0300 | .oh1- k.ot pe.zn | JBos] Lo9B9 ...Ozg LDhB -
~1k.968{15.08{ ., »1863] .06 |.0309. | .21k -15.09 pk.29 | Lh67] 1277 | 010"
. CF15.22 p6.35| .=31] 1620 |-.048 -
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TABTRE I.— CORTINUED
(b) Nominal &, ~20°

ay

K e oo [alcal6 e [*]e ]
0.60 |-19.76 | -h.bq ~.384 .0%99% .08% | o200 .333[[1.30]-10.62] 4.18
19.77 | ~2.28 -.ga .oha 081 | .03k .33 ~19.6%] 6.3
[19.71 -l.28 -.248 .0392} .079 | .0321! .31k -19.68| B.29
F19.TT | -.70) -.232] .0377| .080 | .0326] .320 -19.70| 10,36
F19.77| .14 -.19C¢ .03%| .oT9 | .o330] .31% ~19,79[12.3,
F19.TT| .69 -.172 .0330| .0T9 | .0837| .316 -19.79] 14.34
F19.TT | 1.76] ~.131 .030k| 078 | .03%2| .312 -19.68|16.43
~19.76 | 3.91) -.0h5! .0a89| .o77 | .0360 -] ’
-19.791 6.18) .05 .0313| .o72 | .0368| .20 ||1.53]-19.60] .35
19, e.ig 152] L0427l L0608 | .o36h| 238 -19.60| .91
-10.82 { 10, B50| .o0620( .p6h | .0362 | .203 -19.6L ) 1.97
-19.82 112,60 ﬁﬁ -0903 .065 | .03%2 | 185 -19.66 | 4.BT]
-19.64 m.:(,a 12450 .0683 | Lo3k2 | .1%2 -19.69] 6.83
-19.8% | 16. 560( .175%| Jo63 | .0360| .13 -19.72| 8.2
80 1-19.71 | b3 -.37 087 K b
0.80 |-19. b3 - . . 372 ~19.79 112,
-19.T1 ( -2.29 -.aﬂz -oktal o83 %g 36T -19.82 | 1k. 34
19,71 | -1.22| -.835| .ov08{ , 0205 | 357 -19.85 | 16,34
-19.TL ( ~.68| -.2k| .0384| 079 | .028%°| .3
-19.72 | .8( -.170( o346} .OTT | .c29R 31?2 1.70 |-19.60 | -1.94]
-19.72 | 72| -.148 .o3ko] .o77 | .c296 | .33 ~19.6L| -.96
-19.73 | 1.79| -.103| .0309| .oth | .0303 | .333 -19.62] -.Lo
19.73 | 4.00| -.007| 0308} .070 | .032% | 323 ~19-ga +39)
19-79 | 6.27| .100| .0371| .062 | .0323 | .20 -19. -9
-19.76 | 8.47[ .216| .onk3i .02 | .0325 | Loe7 -15.65] 1.94
-19.78 1 10.63 Ee‘r 08081 .o88 | .0332 | .230 -15.691 k.17
-19.79 12.8)| .h33] 1182 g:i 0209 | 221 -15.72| 6.22
19.79 |1b.o7| .533( .19 . 0316 1,206 -19.75| B.14
-19.80 [17.13( .638] .2119| .oko | .0338 | L1286 -15.78 | 10.29
- “|-19.81 | 12. 26
P90 |-19.66 | b7l -.hoR| Lomb| 102 | 0257 | h3m ~15.8% | 24,31
. F19.67 | -2.29| -. . .089 | .o27Th | 406 -19.57 | .34
-19.67 | -1.23| -.268] .0 089 | .a20k | 15
-10.67 | ~.69) -.221| .ch36| 08T | .0296 | kg9
119,67 | .18 -.a79] . 087 | L0309 | .11
-19.67 | .71l --157| .0393 | .086 | .0316 | .
19,67 | 1.80f -.107| .03% | .082 | .0316 | .Lo2
-19.691 &.10| .00k 02322 072 | 0323 | .366
F19.72 | 6.35 .12k, +061 | .030h | 317
-19.7% | B.83 .247( .0619 -gﬁ 0277 | 278
-19.79 [ 10.72 fé‘f 093 . L0276 | 263
-19.72 | 12.88] . 1382 | OBk | .0329 | 313
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TABIE I.— CONCLUDED
(1) Nominal &, —£5°

cy

phbY

RRPR

23RPRIINIS

=h, b1
-2.30
-1.2%
-.62
.15

1.7k
3.87
6.15
8.32
10,57

14.85
16.99

b
wE

-1.23

]
gh8

EEREmopr,

ll-'tlusr

SRREIEIREY ERIRERSI

E—Ro-R- IR

*

ShhRB8EKE 23833335RRREE 35k

o
(=]
A
w

BRE

Shhass|

.03k
«0333
033
0321
.07
-4307,
G291

.02k0

c; [N | B @
030 | .37ljr.30 -z:.s'r 16;.1_1
032 | .358 -2h.70] 6.21
0332 .36 -4 721 8.28
0333 | -3 -2k.7h o 26
038 | .3uk4 ~28. 7T 12.k3
0335 | .3h2 -2k.6) k. 34
036 | .338 -2h,.03 6. 06
03713 | 227 :
0380 307 ||1.93}-2%.65] 2.05
L0368k | .28k -2h.70] %16
.0391 | .265 b Th] 6.0
LG8k | .2kp -24.76] 8.29
.0388 | 208 “1-2k. 78 m‘.g
.0399 | .205 ~2h. 8012,

~2h.Bk |14, 32
0272 | .38 -2k .86 116.39
Lo | L3758 .
.0303 .367 |11.70[-2k.68 -h.gg
L0304 | .362 ~2h.70|-1.
OF39 | W3ms | |-ek.TL --.Eg
0310 | .34 =2k.72] -,
-0317 o34k -2h, 73 .39
0329 | .3m -24.73] .91
o6 | .32l |-2M.7h] 1.95
038 | 216 |28 ks
QBT [ 2N -ak.02/ 6.
L0909 ,zz'jl 1, |-e84 8.
gps 22 : -2:.39 10.31é
g 1 ~2%.89 12,

,3“ %. -2h.92|1k. 1

08817 [ b6 -2h,93|16.36
L | Jhs3 ,
-0333 tﬁg '
0329, | k2
. 333 8
0323 | .hoB
o5 | ko
L0361 308,
0365 | .333
Q325 | .288
L0300 | .e61
039 | .20
Q325

LI | v

92
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TABIE II.— AERODYNAMIC CHARACTFRISTICS OF A TRIANGULAR WING FOR VARIOUS FIAP ANGIES FOR
MACH NUMBERS FROM 0.60 TO 1.70. DATA FOR ONE FLAP. CONSTANT-CHCRD FTAP,
'BIUNT PROFIIE; R = 3.0 X 10°
(a) Nominal B, 5°

M L) & | ¢ ¢p Ca cy Ch | ] a Cr, ¢ | Cu 2 Ch
0.60| 3.60 |-h25|=1b0 %ﬁ ~01R |~,0099 |-.02 [|1.30] 3.78 |-h.12[-.16% |.02%8 | ;12 |-,0078 [~.032
3.79 |=2.09[*.0%6 |. «.0LT |=.009T |~.043 3.7 | -2.134 ~.0M1 |.0L76 |-,008 |-,0076 [~.0T8
3.79 "'ES <002 |.0100 |-.020 |=-,0096 |-.0%5 3.72 | -L.05 -.022 |.0185 [~.01% |-.007% | ~207
3.79 | ~.2| J026 |.0m00 |-.021 |-.0095 | -.050 S.7L | -.%2 002 |.0155 [-.015 |-,0076 |-.120
3,78 | .53 .060 {.0011 [-.02 |-~,0101 |-.072 .68 | 47| .0b5 |.016L [-.021 {-~.0076 |-.147
3.78 | 1.09] .093 |.c11T |-.02% |-.0098 | -~.a77 3,67 | 1.08| .o |.007R |~.02% |-.0076 -.3
3.7T | 2.16] .138 |.01%0 |-, - 086 .65 | 2.0k . +0200 -.gie =007k |-
3.76 h.ﬁ 235 |.023% |-.033 |-.0201 |-, 202 3.60 | k10| .20k [.0%04 [-.0k7 |-.00TR |~.298
.75 | 6. .37 |.0389 | ~,0%8 |-.0106 |~.133 3.57 { 6.16| .310 |. ~062 | -.0070 |-~.278
3.7h | 8.89( k3o |.06%2 |~ ~0115 | -,15% 3.53 | d.2e) .haT [.0730 | -.Q77 | ~.006T | -.318
1.7h m.g ﬁ Oﬁ =037 |~ ~.163 3.20 10,88 .50 |. -.0h2 | ~.0069 -.gp
3.78 |12.89| . . -.Oeg ~00T9 | ~209 9.85 [12,3% 593 «1807 | ~.111 | -~.0088 |- 017
9.7 [15.08] 7k |.2937 |-. -.00TL |-~.235 3.0 [13.5] . . =138 | ~007D |-
3.70 |17.21| .66k |.9%86 |-.o%% |-.006% |-.06T
. 1.53] 3.81 |-b.2p0|-153 | .02 2017 | =.000T | =007
0.80] 3.79 |-b.30|-. L0165 |-.011 |-.0107 |-.0h2 3.78 | -2,10]-.070 |.C L00L | -00%5 | -.045
. 3,78 |-2.1%(-. 007 |-.008 |-.0103 |-.060 3.76 |-L.04-, 0141 | -,006 | -,0083 "'3-%
3,77 | =¥ .025 |.010h -.ggg -.0103 | -.079 3.73 -'E -005 |. =009 | =005 | ~,
3.76 | .96 .om7 |.008 |- -0 -.08% 3.7 bl 037 | .062 | -.016 | -.0051 | -.101,
3.76 | 1.30] 200 |.00eh |~.029 |~.0L02 |-.007 ‘1 3.13 gﬁ . 0169 | =019 [ -.0050 | -,111
3.75 | 2,19 152 |.015h -.gig ~.010% |~.108 3.72 | 2.0l .10e [.0196 |-. ~.00k8 | -.131
3.7h | k35| .e5% {.026p |- -0 -130 3.68 | k09 247 (. ~.089 | ~.0043 | .17
3.73 | 6.9 .365 |.0hE% |-.0k5 |-, -5 J 3.6 |- 6.15 o7k |.0%mL. |-.053 | ~.003T | ~.21T
3.7 | 8.68( .&75 {,07486 |-.059 |-~.0137 |-.188 3.63 | 8.2 , R #, 06k | -,0032 | =253
3.69 {1p.,87| .600 |. -0 |~.0161 |{-.22Q 3.60 |10.865| 439 |.0942 |..076 | -.00%0 -.ga
3.67 11B.99] .666 |,1%69 -‘063 ~ =273 3.57 |12.3] . . ~,087 | -.0088 | -
3.65 119,18 .788 - -.0080 | -.2590 3.54 11;.% . .165% | -.097 | 008k -Egg
3.63 [17.36] .507 |.e850 {-.076 |-.0097 |-.326 3.3 |16.42 . 22090, | #2107 | =0080 | -
0.90| .77 |-%.33|-.160 |.0180 [-.qQl1 |-.0l18 [-.0%) [{1.70| 3.8L |<h.10]~.157 |.0230 | 005 ._.ggau - 005
) 3.76 |-2.23]-.050 |.0105 |-.021 -.ngi -.078 3.78 | 2.0M -,068 | 015 | 002 | -.00h9 | ~.0h0
3.7 |-L.08| .008 |.0090 [-.0R5 |-. - 3.77 | -1.08 ~,028 | .00 | ~.004 | ~,004T [ -.05
3Th | - ogE L0100 |-.008 |-.0115 |-, 3.76 -.Ea -»009 | .q125 | -,007 | -, - 068
3781 57| Q007 |-.03 |-~.0115 |-.11h .l . 93 .03 |.0129 | -,013 | -.0043 | -,08%
.72 | 1,12] .11 |.0128 [-.0T0 |- ~.12% L] . . 0137 |-.016 | ~, =053
3.7L | 2.20] 167 [.0168 -.ggg -.ouE = 1hh 3.72 | 2.08 . .015% | ~.028 | ~,0098 | -,115
3.69 | k.36 . 000k |-, ~.0115 |-,170 3.7 h.o? 272 | L0283 —.gP =003 | =, 15k
3.66 | 6.% 0533 |-.048 |-.0021 [~.205 3.67 | 6.18] 253 |.,098 | -.0b7 | ~.0023 | ~.155
3.6 | 8.79] . . =060 |~-.01%&3 |-~.380 3.6k | 8.1p] .33 g% ~0%8 | ~.p0l% | ~233
3.62 j1p.25 ko (. =068 | ~0001 | -
359 [12. 483 | 116k -.g -~ 0008 | =, 309
3.56 ik 38} 5950 |.2m3 |-, -.0009 | -, 342
3.5% (16,h0] , L1925 | -.009 -.373
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TABLE II.— CONTINUED
(b) Nomlnal .5, 0O°

|8 | |cg |op |t c; | o M| 3 ja |C |Cp | Cy C;
0,60} 147 | H.27] -.207 | .02001 | .015 | o020 | .062 ||1.30-1.38 |%.10|-.199 [.0278 | 035 ].0007
~L.38 | 2,13 -.115 | o122 | 000 | o2z | L0h3 -L.hL |-2.05 -, 0185 | .020 1.0019
<1.58 | Q1,04 -.065 | 0103 | .007 |.0022 | .03 -1.%3 |-1.00]-. 0159 | .13 |.0022
~1.59 1 -.%0|-.0%2 |.0001] . 002 | .25 || LAk | - 48f-,034 |,0255 | .009 |.0023
Ly b 50 ook [.o1p2 | .ook | .coe2 | .015 ]88 ¢ .mel .013 [.0193 | .002 |.0023
<L.% | 1,08 .o27 |.c07] 003 | .o00R2 ﬁ .47 gg 033 [.0258 |-.000 |.0023
-1.50 | 2,13 .07k |.01T |0 0021 | - -1.48 | 2. . L0181 | -.c08 | .00k
.51 | Lh.ee| L165|.0175 | ~.005 | L0022 | -.028 -1.55 | k0| 173 | 0262 | -.023 |.0025
152 | 6.36 .261 % =010 | .0023 | -.04% *|-1.60 | 6.18] .27 |.0411 |~.039 |.0026
-a.ge 8,5 .36 1. ~01f | 0019 | ~.066 -1.63 | 8.22] .355 |.06%0 |-.0%2 |.0028
. 65 LG4 | 084k | 002 | .o0R5 | -.083 ~1.68 |10,28| .h65.0933 |-.067 |.0025
-1.56 1ae. 8 567 |.1219 | -0 | L0020 | -2 <172 [12.34] 597 |.1282 |-.082 |.0082
-1.58 |1k.99 .693|.17%5 | ~.019 | .0027 | -.148 .
AL.59 |17.15 806 | 23T | ~. 0032 | -.178.|{1.53]| -1.k0 | -4.200-.380 |.0273 | .O3L |.0006
N . |13 |2.08|-.093 [.0083 | .017 |-cOMO
0.800 -1,46 | h.32 -.00% | 0218 | .0 | .00eL | .06 Lk | ~.99)-.0%0 [.0155 | .00 |.0013
-L.h7 | -2.17] -.320 | 0129 | .01k | .Do27 | .pha <115 | -6 -,008 |.0146 | 007 |.0013
-1.48 | 1,07 ~.0T2 | 20207 | 000 | 00286 | .0%0 L7 | b6 015 |.00k6 O 0015
L.48 | -5 -.ob6 | .oro0 | .008 | .0027 | .023 -1.k8 | 1,05 .03 |.0151 |-.003 |.0015
1.9 5 .00 {.000L| .005(.0027 | 012 -1.51 | 2.04 .078 {.00L70 |-.010 |.001T
1.5 | 1.0% .0e5].0108 | .003|.0027 | .005 -1.%5 | h.10] .16k |.0253 |-.023 |.0020
=151 | 2,15 075 | .001k | -.00L | .0028 | -.008 ~1.59 | 6.15 .24g {.0393 |~.036 |.0024
=152 | h.26 .176|.0187{ ~.008 { .00%0 |-,030 -1.63 { 8,21 .33% {.059L |-,048 |.0027
-1.53 | 6.4 278 |.0327 | ~.015 | 0033 | ~.04T -1.66 {10.26] .h17 {.0853 |-.b6a |.0029
oy | e ] BB L302 [ 40086 | -2k | 00T | -. |- 220321 A95 1 ~0TL | +0032
| |57 2078 Ciga | 17 110 .7k |1h37] 572 2533 |-.08L [.0038
~1.61 |12.921 . A362 | -028 | 0023 | -.158 ~1.76 |16.k2| .639 ].1931 |~,089 |.o0kk
-1.63 {15.11 .728 | .193k | -.0h0 | . -.198 R
-1.65 | 17.28 . 2562 | 090 | 0028 | -.227 {|2.TO[-Ll.h1 |-k.09|-.168 |.02%6 | 028 |.0001
) ~L.kL | -2.05{-.088 |.0071 | .016 [.0006
0.50{ -1.45 | -%.37|-.257 | 0269 | .031 | .podk | .OT5 <L.46 | -.99]~.047 | 0048 | .01 | .00MD
~L.b7 | 2,19 -,140 | 0239 | 009 |.0033 | .070 -1.47 | -46)-.023 |,0039 | 006 |.0010
-1 ql.gg - L0118 | .013 | .00k 036 -1.18 el L0183 |.0137 |o .0a12
A48 | - R -, L0000 | 001 |.0032 | .030 <Lk 1 .99l 033 |.008% |-.003 | .0005
“1.k9 | .37 -.002 gj 007 |.0033 | .016 -L.51 | 2.03{ .07k |.0065 |-.009 | .0020
1.9 | 1,06) .026 |. .00% | .poe5 | Lpo8 “[-1.83 } k09 155 |.02he |-.022 | 0026
-1.3L | 2,17 .083 |.ox27 | -.000, | .0035 - | -.008 -1.57 | 6.20] .235 |.037h |~.0 0032
.52 | k.27 .186 |.0206 | ~.000 |.0040 -.&2 =L.60 | 8,20 .312 |.05%8 |-,085 | .bO3k
-1.53 | 6.43 .268 ].036k -.013 008k ), -1.64 |10.25 . 0754 | -,05h { 0032
~1,%3 | 8,6 ,h15 |.0691 |-,02k |.00%k |-, 064 -1. 12,%| . 1089 |-.068 {0036
-1.58 110.81 .525 |.2053 |-.033 | .0039 |-.11T -1,T0 |1h.36] 532 |.1426 | -~.073 | Jo0k2
. ~L.73 |18.k2| .602 |.1821 |-.080 | ,0048

o2
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TABIE II.— CONTINUED
(z) Nominal &, —1.0°

3 o Cy, Cp Cn Cy Cn .4 8 o CL Cp Cam
2,08 | -4.30]-.230 | 0219 | 022 |.0013 060 ||1.30] wlog2 | -k.20] ~.210 |,0268 | OWL
~2,03 | -2.15] ~s131 | Jou: L0165 | 0015 037 <1,56 | -2.04] -.112 |.0182 | .025
2.0k | -1.08] -,086 | .0119 | .01k |.0017 | .02k -1.58 -.Eg -06% |.0157 | .18
-2.0% -.ﬁ - 061 | 0115 | .013 |.0007 | .OLB “1.99 | =.47| -0k [.0252 | .01k
2.05 | .A]-.019].0107 | .010|.p017 | .00k 2.01 | A w002 .gllx 007
-2,05 1 101 ,005|.0107 | .009 |.0005 |-.002 =2.02 | L.o% .027 |. 00k
-2.05 | 2,09 0% |.01k | 007 |.0015 |O ~2.0h | 2.04 .OTL |.0072 |-.003
2,06 | hoH . LOLTh | L002 | 0005 |- -2,08 | k.10} .163 |.0253 |-
2,07 | 60| .2k3 |,0e02 | -.00% [.0015 |~.037 -2.12 | 6.6 257 [.0393 -.-g&e
2.08 | 8,h9 , L% | -,007 | 0013 | ~.0%% 2.6 | 8.29] . J0B05 | ~.ONT
2,09 [10.68 . . =006 | 0019 |- 2,20 |10.28] k48 |.08%0 |-.060
2,11 |12.85 .56 -009 | L0al5 | ~022 -2.25 |aa, 597 |.1232 | -.0TD
-2.12 |15.00{ 666 | .1 -.013 | .0020 | ~.136
2.3 |17.17 TS | .2 -.005 | 0025 | ~.16% |{1.53] -Ll.o4 |~k.16 =,283 | .0268 | .03M
-1.98 |-2. -.gﬁ L0118 | .0
2400 | k.32 =2 .02 027 | 0020 | L0T2 £.00 |-1.00] ~. LOLY5 | 01k
2,02 | -2.19 ~,14L | .00l 021 | J002% | LO5L 2,01 | -k -.032 | .0 »010
=2.03 | ~L.O7] = 0120 | L0L7 | L0025 | .03 2,03 | .33 .o10 |.00 .00k
.03 -5 -.06k i .0118] .015].0026 | .0; 2,03 1. 091 | .01%2 |0
2, T . o .o2].0023 | L5 2.05 | 2.09 oM |. -.006
~2,04 | 1.03 008 |.o11k| .010|.0025 | .010 2.09 | k. ;25 .0248 | -.019
=2.05 | 2,13 .0%9 ] .0118| .007|.002% |-.003 -2,12 | 6. 41 | .0382 | -.032
2,06 | k30| . ,0185 | ~.002 | .0028 | ~.022 -2,16 | 8 2325 | JOTT | -
-2.08| 6.3 .263]|,03%5|-.0081{.0020 |-.0% ~2.20 |10. 13 | L0845 | 086
2.09 | 8.97 . gggg 013 gg =035 ~2.23 12,33 ol [.1193 | -,
2,11 116.73] . . ~010 | . - 2,26 |1k,37] %61} .1%0L | -.076
2,15 [12.93 .60T | .1350 | ~.023 | .002% | -, -2.20 {16,454 .635 | .1918 | -.085
2,16 [15.07} 707 | .1872 | =031 | L0025 | ~.1T6
2,19 |17.200 .842 | 257k | ~.0k | 0029 | ~.21h || 2.708 -11.‘96 =%, -.g .gﬁ?ﬁf 030
=1.99 | -2.0M ~. . o
0,99 -1.99 | h.34 -, 0268 | .03 |.0013 | .080 ~2,04 | ~,99% ~,049 olg 012
~2,0L | ~2.e0f ~,1k0 { 0153 | . 0025 | .06k 2,02 | «hf ~007 | 00! 009
2,02 =110 "'-090 -0123 -019 .0025 o°-5 'e-ge . Rkl -OM .m3
2,02 | -9 -.066 | .o119 | .OLT | .O02 087 -2, 1,05 .03L| .01 |~.00L
2.0% | b9 -,01k | ,0133| .013 m 081 2,05 | 2.09 . .0168 | ~,006
2.0k | 1,03 .012|,0130| .00 . 013 -2,09 | .08 .1%6| .c2k0 |.,018
-2.05| 2.4 .068).0123] .005( .0024 | -.008 2,12 ] 6N .223].036L | -.0%
-e.g? 2' .1'!'2 0205 | =005 | 0032 | ~-.004 -2.:113 . 3332 % -
2. S e8], -012 |, =035 ~2.18 [10.249 . o = 050
<2.09| 8.63 .ho8 oﬁ -.019 .ooz; ~0%L 2,20 | 12.3%] | . =060
=2,11. | 10,80 .523 | .2072 | =031 | L0037 | -.089 ~2.25 (k.39 %3 | .2h06 | -,069
-2.27 (16.43 %87 | 778 | -,0T3
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TABTE TI,— CONTINUED
(f) Neminal &, —10°

2t

M s a cr, Cp Cn ¢ Cp o 3 a e, Cp Cn, € Cp
0.60|-11.35] -k,40|-.317 [.0376 | .08 |.0206 | .188 [l 1.3d -11.09] ~4.10f -.267 | .ok70 | .07 |.02B% | .ke2
11,350 -2,27| -.233 |.0265 | 056 |.023% | .10 -11.108 2,08 273 | .03k0 | 060 | .0192 00
-11.36]-1,21| =190 |, 05 (. 176 -11.12 -l.04 -.127 | 0302 | .03k |.0195 | .35
-11.36] =,68|~.170 |.0213 | 055 |.0243 | 178 .13 -.50 -.105 | . .0%0 | .c197 | .376
-11.3%| .27]-.125 |.90 | 0% |.02h0 | 165 1. Mg -6 o4k | .QL %
-11.37] .81]-.10k |.008L | .05 | 161 .15 .99 -.038 | .0266 | .okl |. .
P11.37] 1.89|-.057 [.c067 | .0R8 |.0238 | .1h8 -11.18 2.07 .012 |.0e6T7 | .033 |.0097 | .37
-11.39] b.11| .038 |.0180 | .0k3 |.0237 | .123 .23 ka7 .11 .o38 | 017 (,0093 [ 255
-11.ho{ 6.28] .138 |.0256 | .038 |.0237 | .10k -A11.28 6.23 .207|.ok2]0 - |. A5k
<11 8.43) .2l |0k | 032 (.0232 | .pBO <21.33 8.23 .302].0615 { ~.q15 [.0178 | .1k
«11,52f10,60] 3% (L0680 | .03 |.0231 | 055 -11.38{10.29 . .0890 | -.0%1 | .0170 | .08
-1, 0412, 76| Lk66 [.2055 | .030 |.0217 | 025 k3 12,3 501|228 | 085 | L0165 | 026
Ahsliko] 573 faakes . L0215 | L002 :
=11 46]17.05] 677 |. .023 |.0218 | -.028 || 1,59 -11.09 bo0g -.223 | Lokko gz; 00126 | .32
. ‘ o ' 1118 2.04 - 0L | oS |0tz | W32
0,80| ~11,29] 4, Uk| -, 3k0 [ 0848 | .oT0 | 0195 | .243 -11.19 -1.01 -, 02T | 039 | L0133 g’a
- | =12.29] 2.30| -.287 | .0RF | . P18 S ~11.200 -5 -.o72 | .02k7 | .035|.0132 .
~11,30| =122 157 | . 063 | 0230 | .e33 1.2 .Y -.03 | 0232 | .029 |.0133 | 266
=11.29] ~T0| -, . .06k | 0283 | 241 <1122 .o} ~.009 | 0230 | .025 | .023% | 238
-1..30) .23] -.136 |.0231 | .01 |.00251 | .eo8 a2 2,08 .09 | L0836 %E Q135 | 235
<J1.30] W79 -.215|.023. ] .062 |. 220 -11.29 k.14 .123 | .o0295 | . 0134 180
-11.32} 1.89( -.063 | .0199 | .056 |.0253 | .198 1134 6.14 207 | .0k02] -. o132 | .26
=11.34 k.13 033 |.0215| .a50 |. ATL 1.3 8.eq .290 | .05k | - 0129 | .73
:a]iﬁ g.gg ;2; 0292 | .040 | L02R9 ;.Jsg -u.ug 10.:.; .379 wﬁa -.ggz 0130 025
. .- . oz | .035 . . ) EEN . . - 045 .q130 | -.003
' o[ x.boa0.69) .37 | LOTEL .§232 @ .o 1150 is ;ﬁ .hJoﬁa -0% | .a33 | -~.o%
-11.52;12.86] .ho1 | 1188 | Dok | .0218 | .039 -11.54 16,54 608 | .18%6 | -.06% | L0137 | -.097
-11.5415.0 .62 | .1691 | Db | .02:1 008 '
1481723 -T2k | 2279 | 008 | Lo2k6 | -.ae0 1.7 -11.14 4,08 -.203] 0398} .om| .0098 | .30%
| o oy ! : -11.200 -2 -.ga m 038 o0k | 278
0.90 <11.2h§ -k 47 -.35, | . 079 | 0185 | 303 22 -L.0q - . 032 0105 | .25
-11.29 2,30 ~.2h8 O;ﬁ D17 | 080T .308 -11.23 - -.063 0226 029 L0108 Lhh
<11.2l -1.99 ~.197 | 0300 | .088§.0223 | .30% 11,25 -4 [ o3| .oe3| Wom | .226
11,294 -.69 -1T5 L0286 | 0681 023 | .308 -11.2§ 1,0% -.00% | .0209| .o20| .om12 | 213
-1, .37 - 0261 | .08% | .o2k2 | 297 -11.28 g, 037 07| .01%| o113 i%
-11. A7 o107 | 02h9 | .06k | w0288 | 252 -11.33 2174 W0e76| .oor| wonnT | .
A2 2.9 -.0% |.0226 | 0% | 0252 | 270 1.3 6. JAgh | L0378 | ~.021] L0120 gzs
-11.28 b8 .o5% | .0233) 050 | L0261 24 -1.1) 8. 27| L0583 | ~.003| L0120 OkT
i3] .39 172 | .0366] .0WL | 0260 263 -11.5% 10, 347 . -.033| 0122 .003
1.3 8.5 .283|.086) .08 |.02m | 2% -11,48 12, Jea| L1052 | -.obk| L0126 | -.033
M35 20,77 OB | 0970} .026 | .02RT | .20M ~11.50 18,30 lo7| .1362] -.0%2) 013 | -
. -11.54 560 JLTAT | -.058( L0134 | ~.10e
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TABLE TI,— CONFINUED
(g) Nominsl 8, -15

ey

L) c | o Cp Cn o] Ch M 5 a | ¢ tp Cu ¢1 Cn
<15.99| -%.10{ -.365 | .0%22 | .076 | .02T0 270 |[1.30]-15.76| .42| -.091].0367 060 | 0276 | H35
«15.99| ~2.,06] -.282 | ,g385 | .07k | .0290 | .265 -15.76| .95| -.068].0361 | .057| .0277 | .h33
~15.99| ~1.08 -.238 | .03%2 | .072 | .0208 -15,T7| 2.00| -.020].0354 . 0277 | -
-16,00| ~.53|-.226 |.033| .072 |.0%05 | .2% -15.8e( 4.a6] .087[.0379 | .032| .0268 | .357
-6.000 .37 -.279 | .0293 | .072 | .0322 255 ~15.87| 6.23| .1B2].0k82 o153} 0258 | P90
-16.00f .88]-.199 |. 072 | .032T ,2 -15.92(:8,30| .2821.0663 | 0 025 | .2h6
-16.00]| 1.50{ -.115 | .02%7 | 070 § .0334 2h1 ~15.56 |10.30| .378].0505 1 ~.005] . 1,9+7
-16.01| 3.58(-~.022 |.0237 | .066 |.03% | .220 -16.01 m.ﬁ 3741225 | -.030] 0234 | .24
-16,03| 6.12{ .079 |.0273 | . L0332 | .1o% -16,08 |1k, JEE 1976 | ~.086| J02%L | LO6L
-16.0M 8.0l 187 | .ohk 333 0329 | .163 -16.12[16.51,| .737{.2237 | -~.086| .0260 | .02
-16.06|10.25 .295 | .06k2 | 036 | a3 : ]
-16.08(12.31| .ho2 |.09% | . .0%03 | .103 [[1.53{-15.83|-2.0k| -.268].0907 | .0%9| .0183 | .A20
-16.09 1u.ﬁ 230 | .36 .05 ].0%08 | .OTB ~25.84|-2.01| -.022|.038% | .05 .0195 | .09
-16.11(16.h2| 628 | .1Bg0 0309 | .07 ~15,85 -.Eo -.099|.03%9 |. .ohg| 0167 | .hLo3
~15,851 43| ~.0%8|.0111 | .ok3| . .388
A%.91| 4.23] -.371 6| .08 |.0e36 | 33 -19.85| .93| -.q37|.0305 | .0%9] .0059 | .38
-15.62| -2.07| -.270 | ,0kak | 076 | .02%9 | .37 -15.88| 2.07] .co7|.035 | .033| .0200 | 3B
-15.62 —1.0# ~289 |,0966 | .073 |.0063 { .32 -15.92| k17| .098l.03% | .00T| .o1gh | .286
-15.92( -.54 -.201, | .osh7 [ .73 j.0272 | .313 -13.571 6.22] .189|. .003| .019% | .228
-15,93]  Jb9| -.1%8 L0312 | W07 |29 | .306 <16.00] 8.21| .270]. ~010| 0186 | .176
-15.63 1.00|-.138 |.0300| 070 ]. . 0h -16.0k|10.27| .399].0835 | -.0R3} .0181 | .12k
-15.93 2.03|-.093 | .0205% | .068 | .0299 299 -16,08[12,3k| hko|.2220 | -.035] .08 | 077
-15.99 k.08 0e18 | 087 k.0306 | 271 <16.11 (1k.39| .mT{.2Amh | -, 018 | 025
-15.81) 6.18] .113 | .03 gﬁ o5k | .23 -16,14[16.k5] .9593|.1855 |--.093( .0185 |-.018
-1%.99] 8.27| .232 [.0535 . 0321 | 212
-16.01] 10. 33 Eitg L0007 | .0b2 | .0326 A79 11.70] 15,84 -h,08] -.222|.0%01 | .063| 0147 | .396
A16.¢2]12.40| . Ji62 | .0bk3 | L0298 1AL -15.86|-2.03| ~.144|.0370 LOBL .o:.;e -379
-16.0M 15.47] R 1 .158 | .039 | .0326 .1h2 ~15.87|-1.01| -.10%|.0326 Lok Lo +363
-16.03) 26,54 660 [.2186 | .037 |.0358 | .18 -15, -.48] -~.083/.0907 | .0k L0155 | .3M
. -15.90! .4a| -~.0h5).0p8k .035| .0188 | .327
-15.6% -&,50( -.388 | .03 | .09k |.0288 1 .386 -1%.90] .96| ~.025|.0879 | .032| .8l | 319
<15.687] ~2.34 -.275 | .obsT | 084 | .o2kB %5 -15.92| 2.06| .016(.0283 025 163 aﬁg
-15.87| -1.25| -.225 | .0h03 | 080 | .06k | . <15.66| 4,6] .099(.0323 | .01Q] .01565 | .phs
-15.87| ~.72]-.204 |.03%¢ | .0f0 | .02TR . -19.99| 6.21] .181).0k21 | -~.001] .0167 }ﬂ{
-15.88] .24 -.156 .34 o785 |.008L | . -16,13| 8.20| .2%7].0568 | -.013] .0L5F] .
-15.881  .77]-.136 | .08k | 076 | .0290 .353 -16.06{10.2% ggg OTS | 02l .or63 | 093
-1%.89| 1.86(-.0085 | .0m13 | 071 |.0296 | .338 6401230 JA13(.0M | -.03W L0165 | 0BT
«15.92 k.13 .023 |.033 | .067 |.0308 . -16.13|1k.36] .486|.1360 | -.0h3] 0158 | .003
-1%.93| 6.36( .11 |.olak ga 031k 276 -16.16|16.82] 557|270 | 0501 LOLTL | -.03B
-1%.96| 8.%2| .249 |.o0804 | . 028 | .ebs :
-15.95]10,71) .363 .ogae 043 | 0295 | .a5L
-15.92| 12,94 W13 |2b72 | 029 [.0322 | . |

das
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TABLE II.— CONTINUED
(h) Nominal &, -20°

g S . SR L e ey 'l'..'
e e :"‘.'L':. AR '"I.*.i'.__i'-_i e _;'_.:I 'mi ¢ Tk k] H.‘l-lh‘lﬂi-i“h oy |||"Lrih ' Iii“-

M 3 a Cy, Cp Cm C1 Cy N 3 a Cr, Cp Cn ‘ 41 Ch

0 .60 |-21.38 [-4.58 | =393| .0668| .085 | 0202 | .348 |1.30[-20.29 | k.15] .09k | .Oh7d .oMh| .0326| .%39
-21.38 -2.36 | -.30T| .0Mm9| .083 | .0316 | .36 -2.23|6.23| 53| .o59% .0eB| .0319| .385
-21.38 |-1.30 | -.263 | 0466 082 | .0325 341 -21.27 | 8.29 (- 25| .o7a] .013| .0310 337
-21.38| -7 -.2h6 | .onkg| 082 | .0335 | .3k -21.31?_%.35 .3k2 | .ogid -.oc2 | 0297
-22.38| .17 -.20b4| Jobl3| 0BG 3940 +340 -21.36 1?2 ko | onesy -.026 | L0301 | .2
-21.39| .To| -.182] .0397] 079 | -G33 | .336 -21.4% [k, .538| .1980 -.03%| .0297| .133
-21.39 | 1.77 ) ~.1%2| 0377} .000 | o4 | .338 21,45 16,50 | .70 ] - -.070| .0338] .125
-21.39 | 3.92| -.054 | .03k6} Q77 | JO3TH | .329 ||- , : .
2151 [ .3k | .ok | .0369) .o71 | 0380 | .293 (.53 beEL.17 |1.99-.003] .ok1y] OBk [ .p236| .b37
-el.bg| 8.3 ) .15 .okoi | .066 | .0379 | -268 -p1.23 | k16| o8| .0423 .Gz7| .o2ud| .36
-BL.M:pi0.bo L 260 | .o707| 07T | .0389% | .2bh L 21.29 | 6.22| 6L .0 013 | .023§| .302
-2 50263, L3931 o078 L0656 | 0328 | 200 o133/ 8.28| .2u8| .066q0 0233 -2
21465 [1k.77| .45k ) L2340 066 | L0387 | .181 101,36 ll_g.a‘r .ano -.011| .0229] .20
-2l M8 6,98 [ L5681} .I836 1 .065 | .0ko3 [ .15 2150 2,33 JloB -.023| .25 | .173

. T - v L2146 fib.37| 480 .1 -.gah L2181 .17

.80 [-2L.3L 3.5 | ~.393 | L0205 | oso ] .desbk | .383 f2l.w0 pALS | TR .04 | .0226| .0T7
-21.32|-.36| ~.201]| .0%533} 083 | -e277 | .367 : : :
-£1.33 |-1.28 | ~.2h2 | .ok63| (079 | .0283 | .3 |p.7o per.a | .95 | -.0ML| .0 .oy | 028 .396
21,33 -.75( ~.223| .oh6L| 080 | 20205 | .361 . F21.e0 | 2,00 | -.00L | .0392 .036| .0P1N | .39h
-a1.33] .20 -.18a| .oke2| .019 | 0306 | .358 .27 {k15] 080 ] .0 081 | .0200. ﬁ
-21.33| .73(-.158( .0393| 077 | 030 | .352 - bon.ge |G| J159| JobTH 008 0208
-21.34 ] 1.83 | -.12] L0376 075 | 056 | .35 < hen.3m|B.26 | 237 | .061f -.00k | L0206 .27
-1 .35 2:9& -,01g| .0371 g L0346 ggg . -m:g 10.25 | .310 | .gf0H -.01k | .0205 i‘gl
-2, ) 000.| .okaB] . -39 | X 5 -2k, 30| 888 023 020§

B o a.a 22 o6 o9 |T.o3kg | 88T —_ﬂ.hﬂl ]1?;36‘ ﬁ I Lo3k [ .oboF| .085
-21.40 ho.63| .328] .0851 ] 046 |..0850 | .239 L2152 peuhl | 3l W09 .0k2| .Om0B| L84S
-21. b2 fearg] Jhan| 12030 LobT | o311 | .220 . . . ‘ i '
~21.h3 pl.9B.| .556| .2689 | Ok | 0335 | 208 |f o : !

P.90 {2109 Lh. 5] - 515 .108 |- .0858" | .56 ! ' . I 1
Lop. 2k F2.38 | --319 | 0647 | .102 | .03%02 AT
L2.25 F1.29 | -.263 ] .056% | 096 | .0311, | .k53 -
+21.26 | -.75 -.236 | .08 | .092 | .0LL. | .A38 ! |
-21.25 | .19i[ - 104 | .0M95 000 ¢ .03 | Lk . ' -
L2126 | .73,|--175] -0ko7 | 001 | .0338 | W43 || - . S
L2126 | 1.81, | -.123 | o453 | .087 | .0351. | 437 || - " S
21,28 | b.03 | -.001 | .okhL | .077, | .03690 | .k : ,

21.32 [ 6.32°) .11k | .0h99 | .63 | .0362 , ! ‘

-21.36'| 8.51 £h3 | .0669 | .08 | .033L; | .283; §: . ol

L21.37:00.69 | .356 | .0995 | .04 | .G300 267 I - . _=_ =
) . T\,_‘N:ECAP

i O N S S PN S -

I . C o T'E - .f«i‘-li ! :. .
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TABIE TT .- CONCIJJDED
(1) Nominal - &, —25°

M 8. a Cp ¢, Ch 8 @ Cr, Cp

0.60] —25.92| .48 L0756 0301 |,383 —25.71 =100 .13 061
_25‘93 —2‘36 '@65 10319 -373 "25.72 s -I]-J-Z n057
-25.93] —1.29 .0529 .0322 |,361 —25,7Th L2l —, 076 .050
-£5,.94 AT .ONT76 0338 .358 25,5 1.99] -.018 Lol
25,94 .70 . 0463 .0341 |.355 25,81 k15| 067 .27
25,94 1.77 036 0352 |.3% —25.86| 6.21] ,148 LOLL
-£25.95{ 3.91 . L0364 |.337 -£5.90| 8.25| ,228 .02
-25.95| 6,13 . 0409 |.3k0 -25.93| 10,25 ,303] —e 008
—-£5,06{ 8.31 L0545 L0405 |.312 ~£5.95( 12,30 .380 —.018
~£5.971 10.h7 0755 L0415 293 —25,98( 1%,36] .ush -.028
-25.98| 12.61 .1038 L0400 | .27 ~26.02| 16,4 822 —.035
—25.99{ 14.76 1395 LOh1L |.257
~-26.00| 16.92 .1859 .0h29 |.239

NOI®: No data cbtained for Mach mmbers of 0,80, 0,90,
1,30, and 1.53.
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TABLE III.- AERCDYNAMIC CHARACTERISTICS OF A TRIANGULAR WING FOR VARIOUS FLAP ANGLES FCR
MACE NUMBERS FRCM 0.60 TO 1.70. DATA FCR ORE FLAP. CONSTANT-PERCENI-CHORD FLAP,
' : TRUE-CONTOUR PROFILE; R = 3.0 X 10°
(2) Nominal &, 5°

x| & | s |o |op | | Jow jju] ® ja Joo | [ |a [
0.60 h4.69} k.24 -.137[.0050 | -.011 | .00TT | -.027 [H.30] k.65 |-h.08 -.162 | .0232 | .013{.0053 |-.0m3
: L.68 | 2.04 -.0h1 | ,008%5 | -.016 | L0079 | ~.037 || h.63 | -2.1d ~.072 | .0060 | ~.002 { 005 | -.080
4,681 - .ook|.0083 | -.008(.0079 |-.0BL b6l | -1.04 -.02% | .00k | -.009 | L0097 | -.100
68| -.33 .02k|.0081 | -.019 | .0080 | -.ch2 b6 | .53 -.001 ] .00ko | -.012 | .0056 | -.105
L.68| .kd .or0|.009% | -.020 | .0080 | -,086 h6o| a2y .o0h3|.00k6 | -.018 | .0059 "ﬂ
L.67| 1.0 .05k | .0100} -.021 | 0079 | -.05L Lso| 9% . 0156 | ~.02e | .0060 | -.
L.&7| 2.4 .138|.c126§ -.c23| L0077 | -.053 byt | 2.000 . 0188 -ﬁ 0061 | -,198
L6y | n2f .233].c215) -.028| 0076 | ~.063 Ls6| kom .210)].0260 | - .008h | -.163
h,66 6.;2 .333] 0300 ] -.033 | 0065 —.g skt 620 .303].04W | -.0%7 | D065 | ~a81
k66| 8. b3 L0555 ) -.037 | L0055 | - bl | 8.8 .38 ].0600 | -.0M | .006T | -.228
h65| 10,69 .53 | 0991 ~.033| 00682 | ~.099 4,58 [10.21] 487 | .0986 | ~.08% | .0065 | -.2%0
h.Gh 12,681 .01} .1389] -.033| L0056 | 121 b5 [1o.26) 57T | 1329 | -.096 | 0060 | -~.204
hGa |1k, o .7e7f 1859 ~.036] 000k | ~.153 i
b6L |17y 830 [ 201 | 03B | 0065 | -2 |n.s3| k.67 |-4.08-.253 | .oce0 | .ouk | .bose |-.0
hGh o] -.0m | 0156 | .om g& -.063
0.800 5,68 | k.30 -, 147 | .01%0 | -.010 | .0083 | -.033 k.63 | -L.08 -.007 | .0137 | -.006 { . ~079
k.67 | 2.1 - 0087 | -.018 | ,0006 | -.046 h.Ga | - hef-.00% mﬁg -.009 | .00Ms | -.086
k.67 | -1.08] .006|.0083 | -.020 | 0084 f-,o hay| kel .03 |.0083 | -.015 | 0086 |-.200
671 - 0% | 0087 | -, 088 | -.0m b0 Loy .063|.0150 |-.m19 | .0ok7 | -.108
Lés| .m=i .o78 g?ﬁ -.024 | .0088 | -.0%5 k59 2.00{ 105 | .o077 | ~.025 | 0050 |-12h
k.66 | 1. 103 ] . -.025 | .00l | -.057 .56 | Lo .191 |.0280 |-.0%9 | .00%3 | -2%2
:.g i.ﬁ 1% {.0137 | -.c28 | .o08k | -.060 :-5& g.:.o % Jo831 [~,0% |00 |-a2f
A . 30 . -gehs | -.03% | L0083 | -.q70; S 8y . 064k | -,063 | .o0f0 | =201 1o
il ve 6.5? g «Qhbk. | —.0bq | L0080 ﬁ k.48 10,09} L35 | 0008 -.% .0 | -.2k3 v
L6k | 8.668 . LT | =033 | .0083 | -.0968 L5 12,08 (%00 | 1200 | -.083 | L0085 | -2T5 1
k.63 [10.80 558 |.112h |-, Q15 (-10k b2 |3k 3] .583 | .155% | -.093 | .0068 | -.309
| WL 112.97] .696.].159T | -.060 | .0065 [-.138 k.39 (16,38 .65 |.2011 [-.10L | L0078 | -.3A3
k.56 {15,061 .T%L | .e000 | -.0%% | .00h5 |-.e00
k.2 (1726 . 2Th6 | -.008 |.comL | -.27h |[1.70{ b.68 | b.on -.143 | .o2es | o1k | .00qL | -~005
: . h-g -1.94 -.063 | .tu%3 | .oon | .0088 |-.0%6
0.90 k.67 {32 -'o?é 0172 (-.011 |.0089 |-.0ML 464 | -L.0N -.006 | .0137 | ~,00% | .ooko | -.070
1,66 | 2.12] ~.0h2 | .000k | -, 0092, | -.091 k.83 -.il -.006 | .a13% |-, 00RO | 07T
366 | -9 .00 |.008g | -. 0052 | -.056 Lé)| h 035 olaz ~013 | .00%s ] -.09L
. 2,65 | -.37| -03k |.00%2 |-.026 | .0095 |-.0%8, hal! .94 .05 |.oLkk [ -.007 | .00k |-.000
i x.65 Sh| 086 |.0006 | -.090 | .0098 |-.08% h,60 | 1.04 .097 |.ou7a | ~.003 |.0048 |-.113
‘ 4,65 | 1.07f .110 |.0120 [-.0%L |.0097 |-.06& 4,58 | h.0H .17T |.0265 |-,033].005k [-.1m
h.85 | 2.17| .63 |.01m |-.035 .gge ~O72 L.ss 6.03 256 | 0810 | ~.04T [ L00% [ -.168
h.6h | .38 .272 |.OTTA | -.0Mk |, -0 L.53{ 8.2 Egl 0605 | ~,097 | L0062 | -.19%
k.6 6.5 .393 |.0%06 | -.055 |.0065 |-.093 h.Eo 10.19 .%D3 | .08 | -,066 | 0066 | -.226
k. B.70} .%28 |.0867 |-.0T6 |.0083 |[-.130 A h7 22,2k k7L |.ake | -,075 | 0069 | -.228
b33 {ip.90| 673 [.130% |-.06 |.boT2 |-.e11 bk (14,24 .538 |.1k6p | -.083 |.0073 |-.207
i - ; o, k2 (16,38 .60L |, -.088 .00 |-.m7 |
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TABLE IIT.— CORTINUED
(b) Nomipal &, O°

a Cm ¢, Ch M ] a ¢y | cy Ch
-k pal - 008 |-.0006 | .ceo [f1.30] .20 |-%.06[-.191 |.o24T7 | .028 [-.0003 | .O'B
-2,08 .003 |-.0006 | .00 AT be2.01) 097 | 013 | ~.0003 | 027
-1.11 .00L |-.0005 | ,003 . -.EG -.0f5L |.013% | .06 |D 014
-.36 ~.0007 | 003 . ~h31-.089 | .0 .003 [0 -008
Ja ~.00. | -.0007 |-.00L 213 | 016 |.002h | -.003 | L0003 |-.005
.95 -.002 |-,0007 | -.006 1k .08 039 }.0129 | -,006 | .0002 |-,010
2.03| .06 -.00h | -,0008 |-.000 A3 | 1.99] . L0155 | -.013 | 0003 | -.0E5
4.28] .67 =000 |-.008 W10 | L0581 |.0245 | -.088 | 0003 | -.055
6.32} 267 -.01k |-,001% | -.028 07 | 6.1 . 0397 | -.043 | L0005 |-,088
8.%7| .30 -.019 |-.0020 |-.039 ob | 8s.rrl J3t2 | L0826 |~055 | L0006 |-.1h
10.52 JL63 ~.0L7 | ~.co1k | -.089 .01 |10.28| . 0521, | -.065 | 0004 |~.063
12.7h] 565 -,017 |-.0008 |-.073 ~02 |12.28 ,556 |.1279 | -.083 | -.0003 | -.208
k92| .6BA -.020 |-.000L |~,103 J
1T.06| .TT8 -0z | .o001 [-a25 |[2.58 .20 |-%.08]-.173 |.0237 | .026 |-.00Q1 | .06
: A8 |-2,00 n.&?o Q1% | .013] L0008 | L0931
-k 261,009 Qg |-.0004 | 019 A6 | =98] -0k | 0128 | . .0003 | Q16
-£.10]-~.106 ook }-.0003 | ,00T A6 | -3 -,085 | L2k | w003 . 007
-1,01]~.059 o |-.0003 | .002 .14 A20 ,015 | .012% | -.003 =007
-,56| =036 -.0002 lo LS 9 036 | .0128 | -. 0006 | -0
2] 002 -.002 | -.0002 | -,004 12 | 1.99] .079 | .01% | -. 0007 | <008
96| .0 =002 | =,0002 }-.008 A0 | k0S| . .023% | ~,026 | ,0010 | -.0%9
2.06| ,083 -.005 | -.0003 |-.011 .07 | 6.10! .2&8 |.0371 | -.038 | .0014 | ~-.088
h.2p| .18k -.013 | -.0003 }-.Q19 0h | B . .0%63 | -.0b9 | ,0017 | -.0R0
6.39| 297 ~.021 |-.0009 |-.030 .01 |1o.20| . . o 0018 | -,
8.56| .ho8 ~.026 |-.0020 |-.039 -.02 |12,26) 489 ].11%9 | -.070 ] .0020 | -.190
10.72| .50 -027 | ~.002. |-,069 -.0% 11».% S60 [ .uhge | -.080 | 002k [ ~.229
10.83( .600 ~029 |0 -.19 ~09 |16. .63 J1900 | -.088 | .op2B | -.267
13.08 .TI6 ~.038 | -.0002 |~,160
17.22| B3 L0005 |~ L.70 .20 |~k.07 ~.158 | .0R32 | 023 |~ L0m
AT [ -1.99 ~. L1851 | 02| .o003] .
~h,28|.,217 .01% | -. 015 J6 | -9 -.0k2 | 0128 | L008] L0005 | LOLY
~2. [~ 110 008 | =.0009 | .0O% 16 | -.b3 -.oep|.012L] .003] .000T| .
~1,,02 002 | ~-.0001 [0 1k L2t 015 | 0121 | -.003 | 0010 | -,007
- 16 001 | -.0001 | ~.003 1k O .035|.0126 | -.006| .0010 | ~,0LL
A3 ~.002 {0 «.005 12 | .98 075 | 018 | -,002 | L0012 | -.085
.98 =003 | =.0001 | «.006 .10 | hlOW 153 | L0223 | -.02h | 00181 -,
2.07 -,007 | -.0001 | -.008 o7 | 6.09 .23l }.03%R}-.035| .0022|-.087
h.e5 -.017 | -.000k | -.017 09 | 8.3 .06(.0531 | -.0k5( 0028 -.117
6.h2 -.026 | -.0013 | ~.089 02 |w.ag . . -.g L0083 .
8.61 -,038 | -.coh8 | -.0b9 -01 12,23 .h5k | .10%L | -, .0038 | ~,183
10.81 05 | ~.0075 | -.0TL - 1k, .520 | 1383 | ~.072 | .00 | -.R16
12.98 076 | -.0093 | -.103 -.07 [16.3% . 1752 | - D6 | -.250
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MABIE IIT.— CONTTINUED _
(c) Neminal &, —1.0°

g
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BEBIBELEBEBLER REABEEHRERIABRE

.J}k} 5;ﬁgmmrmw

b pornp

O
3

Cy Ch )| ¥ 3 ) oL, ] Cn 0y
oejf ~.0033| .029({1.30] —,93 |-*.06{ -.198] .0e50| .032| ~.0022] .0BD
05| —~oa29f 007 —~96 |-2.00| = L0165 .a7| ~o019| Lo0%0
ook| —~0032| .006 =97 | ~96| ~077| .0136] .mO] -, 034
M "'bw33 -M —\.98 —-l‘-h —\.03~‘ 0129 ,-w’r "'hm-T .mB
003| ~ o0 -9 | .®=| .01} ,0130|0 |- 015
002 -0033| -.003 —~99 950 032 ,0133| —~003| -~ 010
~0036| —007 -1.00 | L.99| . L0193 = - 002
=005| ~.0036] -.015 1,03 | %.06 zg L0236 | —0eh] — 0013| - 03T
=011| — 0042 | — 025 -1.06 | 6.11] . .038k | —,038] —. 0012 — 089
— 013 | ~C0N6 | — -2.09 | 8.17{ .357| .0998| ~051| —~0010{ —105
~0038| =051 1 2.13 po.e3| .ws1] .0888] — o8k | —, ~ 147
=01k | —~0033 | ~ 076 1,16 ne.28| .539) .1231| —078) — 0018} — 188
- -
el lns 153 —53 [4.16| —276| .o2k7| .ce9| —0018| .o0f1
.06| ~o033| 022 -56 |e.o1| 093] . .05| -0015| .030
~0032| .o ~97 |-96] .0p0] .0139, .009| —0012| .03k
005 | —.0032| .008 -98 | k2 ,@7|.09] .00 —0011]| .
005 | 0032 | .006 ~99 | k2| ;2| .0033] = 001| 0009 .
03| —0032( 000 (.00 | (94| .032|.0136| — o0k | —.0009| O
o | - 0030 | .o ﬁ&l L99| .075] .015k | — 010 | ~.0008| - 015
=00 [ -~ 0034 { =, 00k L0 | h.ok| ,160] .00%9 | —023| —,0005| —
~008 | 0032 | —,015 1,07 | 6.06) .2k6| 0375 | =036 | —0001 | —OTT
—_ — 088! -1.10 | 8.1 .32% .wﬁz — 0BT | = 000R | 109
~oe1| - ~ 036 E.B p. 20 . L0004 | -, 058] _0002| -1
02k | —,0030 { ~, 068 W16 f1o.261 .h8k| 1130 . 0003 | —
—0021 | ~ 113 1,19 30| 551 (1167 | ~027| 000k | —.217
g 035 | = CORN ..'163 -1.23 16.35 e .I.B'B - L0013 | =258
—.00
=393 [l oo -9 o —~ 263 .cakL| .oe6 -.gﬂ 076
.021 | —.003% | ,m9 ~9% H.9|-~086| .0155| .01k — .
or|—ooz2| . ~97 |~ | ~os| 0132 ] . -0011} 081
0033 | (009 -9 [—k2|~-ce5| . 0028| 005 —0000| .
006 | w0032 | . L;.99 .| 8| ,0022 | ~001|—~,0006| .00B
,00% [ 0032 | .o03 00 | 9| 032 .0096 |~ 00k | - 0006 ,O0L
002 | 0033 | .00 .01 [1.99]| .0T2| 045 [ ~0L6| — 0005 | ~. 001
—001 | —0033 | — 002 .0 | k0| .1%0]| .0224 | ~o021| 0002 [ —,
—~012 .,m —orh <1.06 |6,09| .228|,030 | ~033| ,0006| —0OFR
R | — 024 H.09 [8.13] ,30%).053L | ~043| ,o0002] -.208
~035 =007 | — .18 0,00 | L3TT|.078% | ~052| .00LT[ 136
-0AT | =005 | ~ 02 HL.15 2.2k | MeE| 10 | - 0021 | —170
.18 k29| .M15(.137% | ~070( .0021| —207.
|-4-.22 ;us.ak 576 | 1733 |~ 016 .0030| —2kk
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TABIE III.— CONTINUED
(1) Nominal &, -2.5°

@

GEBpormp, | bhE

AUk boornp
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* s 3 8 2 e s s
« n e 8 % s =
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Aiabbpoarpr
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bt

JEERFEEIRFE RBEIIPLRERBEREE LBRR&ESREISEREE

bbbhbbbbbbb bbbhbbbbbbbbbh Lbbbbbbhbbbbbbhb| o

FREZIRE2RRS RERLFEEEEE82288S] LHFLREEEEZ888888

Doonrpp

oy, Cp n | € M .3
-.216) .0188| .015| -.c038| .OWk|]1.30] -2.00 t-h.
~121 .0106{ ,010|-,0038]{ .032 -2.03 He.
—076 008k | ,009[-,0038| .030 —E.ga -
- 053 ,0076] .008| — 0039 | .027 -2,05 | —
—.004 007k | .00T|-,0039( .023 2,06 .
.01 0077 | .006|-.0039| .0RL 2,06 L.
05d 0087 .o00k|—.00M1]| .mé 2,07/ 1.
-J.E 0149 | —, 00 | —, 004% | ,008 2.1 | .
L2h8 L0268 | —, 006 | —, 0ok | — 001 2,13 | 6.
Eb‘? .05k | - 011 | —, 0049 | ~, 006 -2.15 | B.
A58 0835 | —.010 | - 0045 | .09 ~2,20 [0,
.4 L1231 | —.010 | -, 0035 | -, 040 -2.23 18,
.67 1721 | .03 | 0030 | —07T
76q 2233 | —. 01k | —.002% | - 200 |[1.53 | —2.00 |+
-2,08 |2
—234 .0206 | .01 |—00he | .04 2,08 | =
—-127 .0106 1 .01k |—00k1| .032 2,08~
- 07 0084 | 010 LeT N
—-034 0082 | .010[-00k1] . -2.07| .
-.% .g‘g .008 —-001;.0 . 022 ::.g t,
.01 . 007 |~ 021 . .
064 0089 | 004 | = 017 2.1k | 6,
167 0161 | —,003 | —o0k2 | . -2.17} 8.
.27 .0315 | - 011 | — 0045 | — 00k -2,20 ho,
Eg; L0579 | —.016 | 0061 |~ 002 ~2.2h ha,
. L0919 | -, 080 | —,0078 | —, -£.27 bk,
L5 L1317 | —02), | —.0025 | - D30 -2,31 6,
'g . —-031 -—‘-0@9 —.135
Lol (o506 |~ 0ok3 |—0021 | =173 |70 | —2.00 |
2.0k |2,
— 2k 0229 | 02T |=00W | .0l 2,05~
—13%,0110 | ,016 [~ 0083 | 080 2,06 | -,
~088| 0086 | .013 |-, 0083 | .027 -a.gg .
— 0601 ,0086 | ,012 |- 00h | ,00n -2, .
—009| ,0076 | 009 j—00he | 03 -2.09 | 2.
005/ .0078 | ,008 |- 008, | .Ge2 -L.12 | &,
064 009 | . — 00kl | LORT -2.1k | 6,
.176| .0L76 |- 006 [—00h3 [ 000 -e.17| 8.
298,036 |—, 0115|0048 |—,001 —£.80 {10
R (N —028 |~ 0079 | =02k -2,03 he,
55| 1068 |- 0h6 |—.0100 |— 05T -2.87 b,
-2.30 B6.
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TABIE IIT.— CONTINUED
(e) Nominal &, -5°

3 o CL CD Cm C'L Ch M 5 o CL CD Cm Cl Ch
4,77 (-%.28| ~,28%|.0202 | .025 |-.0083 | .0 |[1.30( -4.65|-%.06]-. 0273 { .0k3 |-.00%6 160
-4, 78(-2.13] -.1b6{.0120 | 020 |-.0082 | .chO -4.68)-2.00|-.125 | .0179{ .029 |~.0095 | .13
4,78]-1.06] ~.104|.0099 | 018 |-.0083 | .038 -4.69 -'-.ﬂ -079 | 0131 022 [-.0051 | .123
-4.78] ~.53} -.083).0000 | 017 [-.0085 | .03% k. TO{ -8 |05 | .o1h1| 18 |-.0051 | .
4, 78] M| -.Q38[.008L | .16 |-. 030 -7} JSif-.007 | L01%B| 012 |~.00h7 | 20X
-L.79) 1.00| -.016|,0082 | .005 (-.0085 | . X,72| 1.03| 015 | .ond1| 008 |-.00h7 095
2.79| 2.071| .03 013 (-.0086 | .025 .73 2,08 062 | .0156| 002 |-.0087 | .
Ao h.23] .128[.k3 | 008 {-.0080 | .15 .76 | k.05 Jﬁ +0235|~013 |~.00%5 | 0%
L._80| 6.38] .e28 002 {-.0090 | .cok 4.79] 6.11] .2 0368 |-.027 |-.0083 | .017
<.80| B.52] .336).0408 |-.002 |-.C004 |-.00T 2.82] 8171 .32 | L0575 ]-.080 |-.00h2 | -.023
4,81 (10.66] .M23].0788 |-.002 |-.0088 |-.0r7, 4.86 po.z2| Jh32 | .0B48|~.0n3 |-.0045 | -.060
b0 12.81 | .529|.1%2 |~00L |-.0073 [|-.03k .90 N2.29| . J1Bg|-,066 |-.0050 | -.112
-h.85[12.98| .6%7(.2693 [-.00k |-. w062 )
.8917.1% .T50{.2282 |-,006 |-.006k |-.087 |[L.53| L.67-4.05|-.255 | .0266] 037 [-.0043 | .1kS
: : s 4,69 {-2.00|~-.209 | .or7a| o2k |-.0039 | .
4.76|-b.32] -.2581.0237 | 032 [-.0087 | .05 4.7 -, 961-.066 | J1L7] 08 )-.0037 | .lo2
~h, 772,27 ~157|.0030 | .025 |-.0088 | .ok6 S| - be|-083 | . L02h [-.003% | .00
.77 |-2.08| ~u0l.0000 | L022 |- .ok 4.73] Ao -0 008 [~003% | .
577} ~.93] ~.086|.0067 | 021 |-.0089 | .ot -5,78| 1.08| 021 | .o1ko| .00k {-.0033 | .oR2
7l W3] ~.oko|.008h | 020 |-, .038 731 .98 .082 | .0153]~.002 [-.00%L | .O5T
4. 78| 85| -.e06].008 | ,018 |-.0088 | .035 .78 4,05 .14 | .0P3L|~025 [-.c029 | .25
~.78| 2,08] .034|.0090 | .005 |-.p0g0 | .03 8| 6.1 291 | .0356]-,027 [-.0023 | -.006
.78 h.27f .137{.0156 | .008 |-.0089 | .c23 -4.8% 8,25] .310 | 0%k (-,098 |-.0021 | -.0k1L
.79 6.45( .23 |.0312 |-.000 |-.0090 | .06 .87 (10,21 ﬁ .QT83|~.048 |-.0018 | ~,080
| -».Bo| 8.60| .5 -.ggle -01p3 o i b b qul12.06] . L1080 -, 059 [-.0mT -.Ejg
.82 ho.69| A3, -0 [-.om7 [-.bed! -bobhk, 32| 336 | Lukak[-.068 [-.0013 | -
-h,8une.ge| .63 -0 |-, - 4,98 16,371 605 | .1806|~.076 |-.0008 | -.196
4.8715.00] .675|.1T79 |-.020 |-.0063 |-.10% ’ . . :
.09 17.16] .780|.2350 |-.089 [-.0055 |-.132 |[1.To] %.68[%.03|-.177 | .ce85] .083 [-.0038 134
: : -h.70|-1,99]-.100 | .276| .022 |-.0033 2107
4.75{-4.35| -.279.0276. | .ok |-. O8T “home| -.g8f-.060 | JoLkT| L0066 |-,003L | Lob2
4.76]-2.18] -.169|.c0h2 | 031 [-.0093 | .0%L 1 -h.T2} ~L3|-,038 | .0039] .P213 {-.0029 0y
77l | ~.28|.awo6 | .027 [-.0093: | JobT ~$.7h M| 002 | L0131 00T |-.0026 | o0
L7 -.56 -ﬁa 0099 | 025 |- -ho7h) 1.08) Jo21 | o133 .00k |-.0025 | .
477 o3| -.0hs|.0052, | .0R3 -.0008, | LoMN b 751 1.98¢ .059 | .00%2]-,002 (-,002k | .o%0
77| 89| -.020|.0092 | 022 |-.c00h | .ok ~h.78| h,05| .138 | .0222|-.01k |-.0008 | .o00
Prl 2.09] ,033f.001 | 018 |-.0095 | .03 | k.62 6.09 .213 { .0338/-,025 |~.0005 | ~.010
.78 43| .IMol.a72 | .00T {-.0096 | .08 5.8k 8.15{ ,e90 | 0913 —.325 ~0009 | ~.085
~.T9| 6.47] .269].0345 |-.008 1~.0006 | .017 ~.87110.19] .36k | .0737|-.085 |-.0003 | -.083
-1.80( 8.561 .30, -.016 |-.0117 [=,00&: ~4.9112,.2%] b33 | . -053 | L0001 | -.227
£4.83|10.76] .%5a7].1083 |-.03k [-.0147 |-, ~h.oh11k.307 200 | (1329 (-. 0006 | =17
4.85112.58 .65h1.15%0 [-.0%% |-.0073 [-.07% J.97[26.3%] .561 | .1672|~.067. | L0011 | -89
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TABIE III,- CONTINUED
(f) Nomipal B, —10°

A a c, tn Cm Cy Ch T[ M L) a CJ, Cn Cm %]
9.85 14,33 -, 3000 00283 | J04k [-.0167 | 103 |l1.90] 9.68 {-k.06]-.2% |.03% .ggz -.0123
~9.65 [-2.aL| -,211].0178 | .0%0 |-.00T0 | 093 9,70 {-2.,00]-.1% |.0233 | . ~.0119
9.8% |-1.16] -.167] 0043 | 038 |-.0071 | .05 9.7 -.ﬁ -11 |.oa02 | .038 |-.0118
9.8% | -.62| -.1h6|.0126 | .038 | -.0176 % ~9,7L | -.h6]-. 0187 | .0%% |-.011%
9,86 t 23| -.103|.0113 | .037 |-~.0176 | . 9,72 | .39)-.000 |.0080 | .028 [-.0112
9.86 | fo| -.080].0c106 | 036 [-.0076 | 08T —9.;& 98] -.018 |.0079 | .02k |-.0m12
9,65 1 1.87] -.03h|.,0005 | .03k |-.0177 | .08 -9, 2,06 .29 |.0188 | .017 |-.000
9.86 | k.1h) .o0f1f.0123 | .020 |-.0179 | .OT! -0.77 | 5.16] .126 |.0253 | 002 |~.020%
.87 6.& .16 &? 028 | -.0179 | .06 -9.79 | 6.11| .221 |.037h |-.010 |-.0102
-9.87 | 8. .a5h . oLy | -.o177 gﬁ 9,62 | 8.17| .3k |.057L |-.02k {-.0097
~9.88 [wp.60] .37h].068% | 016 |-.007h | . .85 [10.p2 L0831 | -.037 |-.0097
-9.8g 12,73] .h66].10%2 | .017 |-.c1%1 | .ol10 ~0.89 |12.28} .ko6 |.11h7 |-, ~,0103
-5.90 |1k.90| .576].1h82 | .01k |-.01h% |-.000 -9.92 [1h. 34 500 |15 |.,069 | ~.0138
«9.91 |17.05| .681). 013 | -.a139 | -.009 HMo.02 [16.39| .680 |,2082 |-,087 |~.0200
0.8 h.ho| -.308(,033% | .055 |~.0170 | .120 ||1.93) -9.70 |-h.0%| =227 |.033 | .050 | ~.0090
-9.83 | 2.2h| ~.223].0193 | .Oh8 [-.00Th | .13 -9,72 | -a.00] ~.1383 | .02ek | .03T |-~.0087
-5.03 |-1.16] ~,176|.0152 | .0h7 |-.c178 | .108 “9.73 | ~9 -.090 {.0195 | .0% |-.0083
-9.83 | -.63| -. 0136 | .ohS |- 105 -9, el -, OLT9 | L0RT |-
.84 | 29 "(ligﬁ 0118 | .0h3 |-.0180 | .100 2.7 | 50| ~.02k |.017h | .020 | -.0080
.84 | 79| - 0110 | .ok2 |-.0088 | 008 9.7 | .930 0168 | .o1T | -.0008
=5.84 | 1.89| -,034|,00010 | .Q37 |-.0080 | 001 -29.77 | 2.07] .oko |.018% | 011 [-.
=9.85 | %18 .op|.0139 | 081 |-, 082 9.79 | %05 .125 |.02h8 |-.003 | ~.002k
-9.85'| 6.36] . L0255 | 023 |-,0183 [ .068 -9.82 | &.10] .22 |.0358 | ~,01% -.m
2.86 | 8.54] .293|.0WT5 [ 017 |- 058 -2.85 | 8.1% .200 | .0%%6 | -.0R6 | -.
-5.88 |10.20 o719 | -Gl |~ .031 -9.88 |10.2) ﬂg 0783 { -.037 | -.C081
~5.90 |12.80f .%07|.12%5 | .0 |-.0138 | .oce 0,91 |1e.29 . . -007 | 0057
J-2-9 |13.04| .&n(,1637 | .o01 |-.0039 |-.02b 0.9 |15.31 %0 lﬁ ~.056 | ~0053
1-9.93 |17.15] .700|. - -.0132 |-.0h3 5,97 |16.96 .597 | . -.063 { -
9,78 |-k, 11| ~,343{.0%91 | .066 |-. 2163 11,700 9,72 | -B,04 -.296 | 0326 | .okh | -.
=9.79 1-2.25) -.B31|.08% | .056 | -.0166 .1& 9.73 [ =2.00{ ~.119 | .0228 | .033 | -.007k
9,80 |-1.1T -.g . LO9L | -.0169 | .1 T -.ﬁ -.079 | 0190 | .oe7| -
9,80 | -.63 -.198|.0167 g?. -.0176 | .1k 2.1 -5 088 | .oa77 | .om3| -.0068
-9,680 35| -.1o|.01k1 | 089 |-.0078 | .1kL -9.78 50 -.019 | L0188 | .18 | -,0065
=001 . -.087].0138 | .049 | -.0079 | .1hO =2.77 | 1030 L0165 | .Q15 | ~.0065
~9.81 | 2.00 -.03%].0128 | ,0uk }-,p26 | .13 | 5.78 | 2.0 .ok | .0180 | .005 | -.0068
=9.82 | k00| .om9|.0067 | .03k |-.0185 | .10 S| -9.81 | h.0n L2100 | .0RWR 1] -.003 | -.00%8
-9.63 | 6.50] .197|.0%08 | .005 | -.0000 093 -2.83 s.og .197 | 0371 | ~, 01k -.ggig
-9.65 | 8.59| .mBj.058 ) . -.0203 | . ~5.86 | 8.0 .B71{.0813 ) -.8k| -,
9.86 [10.79( .hmof.0960 [-.002 [-~.02k2 | 056 ~2.88 110,18 .3ha | .07y -.geg -.00%0
~9.9% {12,294 .m0/ ,0978 |-, -003k
9.9k {1k, b0 | .1293 | -,050 | -.008
-9.97 |16, .5h2 | L16h0 | -.086 | -,

ag
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TABLE III.— CONTINUED
(g) Nominal B3, -15°

L Sy,

p e o | | Ga | & o || ¥ 8 | e | & | Op | O2 Ch
Lk T2 -h.501 —350) ,0377| Lof2| —oebi] .152 ||1.30]|<ak.50 l-x.06 —.274| .oMs3| .0Th | ~OLTB| .356
-1k, 73 |2,26 ) o6 Lol7] .056| ~o2ko| .1k 14,51 -2.00| — 182 | ,0819( 050 | 0177 339
1k, T3l.20| - 212 . O o2k L1k -1k, 5 _'ﬁ“é —136) . L053 ) —017h] 330
15, 73| —. 67 | = L0192 .ooh| —cehL] .138 k52| - 46| —112] ,0063] .00 | —o1Th| 337
L1k, 73| .20 —2hg| .0a6k| .083| —~cehs]| .13k 14,53 | .39| —.068{ .02kg| 083 | —o170| 316
L-1“-% 3| —127] L0056 .093| -c2b7( .13 -1k.53 91| —.ous| .02l5| Lok | 070 E?i{
113, 73| 1.80 | 088 | .oabky| .o51) -.o2m1| .139 14,53 | 2.06| .001| .00l7| .033 | —0Q167] .
Lah, 7| 8,06 ,o10| .oukg| .ob7| - ce5k| .120 14,58 4,16 .101] .0e08| .017 | —~0158| .263
}u{.-rh 6.22| 11| .o0219| .oko|—.0em| .109 2h.60 | 6,22] .108] .owa6) .oce | —othg| Jz32
14, 75| 8.0 | 222 .0389] .035( -, .10 463 8.17| .290] .0590}-.010 | —0145] .198
—ih. 75 00,55 | .327 L0633 .033] o2 091 1k, 67 Qo.23 | .38 0836 . 025 | —01k3
L1k 76 2. 70| 428 .0969| .035| -~ oTL Hla, T p2.29| L472| .1ik3l03e | 028|110
Lk TT D65 | 333 L1389 031 ~ 0016 .omL __ _ _

-1k, 78 [17.01, -1935( .030( ~.0212) .032 [|7.53 L1k, % [-h.ok | —234| .0k00| 060 | 132 | .11
1.5k 1,99 | —. 1511 0289 -088 [ —.0130| .20k
-1k 67 b2 | ~.358| .owe8| .o70| ~oem0| .e00 1458 [ —.97 [ — L3 | okl | .27 28
14,68 |-2,07 | 239 | .ca18| .ofe|—0217| ,188 14,55 | —.45 | ~.086 | .0e37] 036 | —c12%]) .76
14,60 1,21 | —e11 | .oebo| 061 ~.0225| .18 Ak, 57| .37 [~ 05| 022l | (031 | -.023] .
14,68 —.68 | ~,191 | ,0218| ,061| 0229 .183 HLh.57] .92 | —.023] .0e21| 028 | —c12e| 253
1k, 68 EE -.185| .0190] .058| -.0230| .183 14,58 ) 2,07 .019] .0230| .022 | —2g] .2
HLk.68) B4 | 123 ,0077| .057|-c@33| 178 =Lk 6L { k16| .00T} .0286} .008 | —011k]| .10
94,691 1.92 | ~oTT| .0087| .o |~ 0@ 170 kg 8,11 | 190 ( o391 ook |~ on09| Lad
L2k, 70 | k10| ,019] .027h | .ohg |~ 158 "lh.G7]8.16] .270| (0555 16 | ~ita | 263
i, 7L | 6,31 (131 .ce7o| .oW1|-.0288] .13 14,70 lo,22 | L3 . .07 | —0096| 126
-1{‘:.12 B.g b | 0k6T| 033 | -.0253 | .126 -:L:.THEEG E 1043 |-,038 -ugggg Ky

. RHhemy 05 O3 .m-—.m . 3 fl B TT P4, 32 . - = —_ ] O3
_u.% uig.m E?g -1098| 029 | -, 0212 @ ‘106,37 W63 L2123 |- — 0079 |- 006
-k T ph.98 | 572 a557] .oee|-.0216] .obg .

FbTENT.IS | 677 .2091 | .5 | -2 | Lo31 |h,7o ks [bov [ —ea3 ] Loson 05k |~ 016|504
. : k.55 11,99 [ —136 | L0285 | .oh2 | — 0112 .283
b6 L bk | 37 | Lovro | Lol | —.oeon | e Lk, 565 | =97 | oals | .036 | —0109] .

CFML63 FR.27 | 261 | Lo3ak| .0a0 | —,0305 | .236 15,57 { —.58 | - pa3R | ,033 |~ 0101 .
H14, 63 l.20 [ 21k | 0267 | .068|—oeal | .23k A58 | %0 | —037 | .0226 | ,037 |- .eka
114,63 | —67 [ = 0238 | .070 |- 0225 | .2 k.59 | .92 | —on6 | . oeak | ook "Sﬁ .24
MA,Gh 1 31t 1hg | (0223 | L0686 |-~.0222 | .23 15,60 | 2,06 | .ces| 0022|018 | — 229
F14, 64 | .85 | =121 | .oe08 | .06k |~cz23| .23% Hs.6 | 4,15 105 .ceT5 ). —0095 | .197
<Lk 65 (1,93 |—o7L | L0196 | 080 |~ m2e% | 217 -1k, 6.10| .18.|,037L |-.005 | —0088| 168
Lk, 66 | k0B | .03 | 0215 | .omo |-, 156 18,68 | 0.1% | .236| ,0923 [.016 | —ooBR| .133
fah,68 617 160]. L039 |~ 0eab | 1% “HATI .20 | L3290 .om@6 |02 | - 0070| .06
15,68 | 8.57 | .297].0603 | .032 |-.cck6| .17@ 14,75 ie.2k Egg 0969 E:tafv —- 0063 ) o8B

. L. 78 k28 | Lh6o | L12%6 | —003% | 023
b, 8) 15,30 | .55 | L1600 |- 0h8 | —.00%6 |- 012

é
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TABLE IIT.— CONTINUED
(h) Nominal 8, —20°

g
[
2
&
2

t (o Ja|eo|a|leg |alfu]2 ]| | o a|g | o
19,554, 18| 4397|0506 — 07 | —0301] ,h81||1,30-29,k5| k.08 ~ L0561 087 | —.0e2g a1
~19.T0]-2.30( ~258| 0355 .01 | - .191 —19,46] -2.00f -, Lokl o2 | -.ceeq] 398
-19.70]-2.8k| —253] .030% .oT0 | ~0208 .18 29.%71 97| —158| 0376 .065 | —.0eed] 39k
-19.70| - 71| —~232| .02B0| 089 | —0300 185 -29.%7( — 48| —136| .03%9( .062 | —,0228] ,39@
'L—_ag.'rl 15| ~190| ,0253( .068 | —03c| 179 -19.%7( 97| —0%2| ,0339] .0%6 | —.0225| ,3
19,7.| .68} —,163| 0837 066 | —0R0K 177 -19.k8| 91| —069 . .093 | —~.0223| .379
-19,7| 1,75 —102| ,ce2l) o6k | 099 .168 -19.%9( 1,95 —ce3| .0328] 046 | —.0e08| 368
—-19. T2 2.90 —035| 0212 ,063 | —0318 ,158 -29.52| k15| .o78 . ,030 | —0218] .33k
19,72 6,17| .083| .0e%6] .037 | 0324 1y ~19.54! 6.28 ,178| .oh70| 015 | —geon| .305
-19.72 8.3 .173| 0389 gz; —0328 .133 19,57t 8,28 .e7h] . o _.gig 273
-13.710,30| .203] .o&e3| . ~0321| ~19,60(10,23] 364 ,0870|-003 [ — 837
~19,75(12.64| .37h] ,0012| .08 | —0oko|] .0BS -19,68|12.29] ,h56| 1166|028 | —.0187| iff
—19.76|1h.80] k85| .1310| .0kS | —.0280] 079 -19,68 u.Eg 5| AnhT|—.oko | —o218] .
—19.77|16.97| .601| .18e2| .OM3 | —.0279| .0G0 -19,78(26. 69| 1989|065 | —o0e73| .026
' -
-19,63)-4.55] —.3008| 0545 o8 | —.056| .293)(1.%3|-19.36(-h, 08| — 256} .owm| .o70 | —.017y| 978
~19,6h|-2.30] —.266] .0379| o7k | —0=n6| oM ~19,57|-1.98| ~2171| .0374 .38 | —.e17| .366
19,60 |-1.20] ~.239| .032T| .02 | — =61 .ohkbk -19,38 -{‘r =128 (033 31 -0173| 356
-19.6k| - 60| —219| .0308| .01 | ~ o6k .oke 19,451 < hs| —~107| .0916] .ok7 -hoig 3
—19.6| 17| —.17@| .0eT3| .09 | —0262| ,239 -19.50| .39| —o066] .c97| oML | - .33
—19.65| .70| —1h8| .0260| 067 | ~.mé2t .23 -19.51| .90| —ok8| .0e93| .038 | —.006 ,328
-19,65| 1.78| —.102| .0286| 065 | ~.0263] .22k -19.%2| 1.96| —001| ,0293} ,032 | — 0154 ,718
—19,66| 3.99| - 010| .02k8| .060 | -.02T6B| .213 -19.%3| k13| .087 .336 .018 | —,01%3| .286
—‘19.% 6,28 .0332| .53 | — 028k .199 -19.57| 6.22| .113| .0438| .00% | —.0Lkg| 288
19,68 8.46( .ae2| .om12| .0h6 | —0eBE| 186 ~19.60| 8.16| .e%3| .o585|— —~01hl| 228
-19.68/10,63| ,337{ .0798/ oMb | - 0298 177 -19.63]10.21| ,334] .0798|--018 | —.0131] .193
29, 7L112,79| .h30] .11 .0%3 | —.0ak3| .1k -19.66]12,28]  Ma| .1087|-.029 | ~0123] 1%
—19.72{1%,93| ,oee] ) 087 | -.0260]| 11k -19.70|1k. 32| .hoe| 1387|080 | —o0117] .110
—19.73|17.12| .63 .030 | —o282| .10k -19,7%|16,37] .56| 1780 |-.087 | —0112] 068
—19.59 -4 57| —.353 | .0601| .091 | —,023%| ,298]||1.70|-19.%8{ .08 —ppg| .ou78| .06 | — 0134 .36
-19.58 -2, 30 —saa LOhSh) 087 | —.@%B| 316 -19.83|-1.59| —191] 0361 ﬁ - 0% .3
—19,509 .23 | —.2 L0376 .0k | — 026k 308 =15. —\.ﬂ -_ .0319| . -~ 0192 ,3h1
-19,59| —. 70| —22%| .0389| .08 | —0e%9| .301 —19.50] —. h&l — 098] ,0300] .05 | o2l 33
-19.59| Jh0{ - 173| 0321 ,078 | -, 0207 .ege -19.51} .38| —,0%6| o280 037 | -1 33
19,61 91| —~1hk( _0e83| .ot | ~.0201| .27k -19.%| .91] —087| ,0273| .03k [ —.01b3] .910
19,61 ( 1.931 —=.100| 001 .OTR | ~.0R63| .275 -19.53| 2.03{ . .0e8 | — £l
19,62 5,001 ,00%| .0081| .0& | —.e68| .em -19.56| k19| o3el| .015 | —o13e
19,6k 6,33 .130] .0383 % —.0ech| 220 -19.58| 6.20 003 T 0123 .2h1L
-19.65)| 8.5 | .295| o601 . -6 22 -19,61| 8,15| ,239| 0547 -.g% —-0o14| .e10
19,65 10,68 .391| 0887 (043 | —o0016| 218 -19.6% 10,20 ,316| .o7LT|-. ~0103| .17k
L19.65(12.90| .%07| ,1hne| .oa7 | -0331| .21 -19.68]12,24 iﬁ . ~ 028 | ~,0052 olgi
-19.70 lh.ig . 1264 _'giT -0083{ ,
-19. 73|16, o . |~ 043 | = 0a79| 0Bk

£n




TABLE ITI.— CONCLUDED
(1) Nomipal B, —25°

B o Cy, Cp Cm C1 Ch M 5 a Cy, Cp Cn Cy Ch
2h.66]-k.b7| -.h15|.0607 | .083 [-.0318 | .28%||1.30|-ek.39]|k.05(-.318 |.0853 | .095 |-.0268 § .hEL
2h.66|-2.33| ~.39(.085 | 078 |~.0®B | .273 24 ho|-2.00]-.226 |.0m3 | . -.0270 | 470
-2h,66|-1.26{ -.273].0396 | .076 |-.0315 | . 2 ho| ~.97]-.181 |.0k81 | 075 |-02T0 | .
-24.66| -.74| -.293[.p310 | 076 |-.03B | .266 2 ho| -.57]-258 [.ek | LOTL |-.0289 6L
2L.66) 2| -.217|.0345 | 076 |-.0326 | . 2k 3| A7|-.116 065 J-.0267 | 59
2L.67| 63| ~age(.0321 | 075 |-,0323 | .262 ek la| .98]-. L0811 | 063 |-.c268 | M5B
24,67 1.72| -.2b7(. 072 |-.006 | 23R b1} 2,03|-.050 |.oM08 | .OFT |-.02T% | .
24.68| 3.86| -.063j.0e72 | .0TO |-.0333 | .22 oh k| h1k|-.053 |.0822 | .oko |-0258 | JhLT
-24.68] 6.13| .038|.0301 | .06k [-.0383 | .230 -2oh 47| 6.22| 153 |.05L7 | 025 |-.0286 { ,883
2u.65] 8.31] .147]. 050 |-.030 | .219 .ok, 50! 8,28| .2h8 |.0679 } .00 |-.0236 | .30
-24.69(10.56] .251{.0635 | .05T |--03k9 | .210 -2k.53|10.34 ihe 0913 |-.004 |- o231 [ .321
2k,7012,611 .341]. . ~030 | 2R -2k, 56(12,88| . L1180 |-~018 |-.6228 | .
24116 JBis| 2279 | w06k [-.033 | .168 2L &0k, 3W] 533 [.154k |-.039 10257 | 234
2k T315.52| .360|.17h7 | LO6L |-.Q35 | 14k 24,70|186.k0| .629 }.1958 |-.056 [-.030L { .
ok, 59) . ho) -0 |.0632 | 0BT [-.0086 | .3221|1.33 -ak bl |- .ok -. 095 | 079 |~0215 | S
-24.60(2.32| ~.305[.063 | .080 |-.c2B7 § .3A 2h. 42} -1.99{ -.180 | 0470 | .067 |-.0213 | .h35
—2h,60]|-1.25| -. L0403 | .o77 |-.0087 | .30 o h3| o7 -85 |.ok22 | L0860 [-~.0203 | Jbe2
-ok.60) ~.T2| ~23T]-0 D78 |-0e92 | .3k 2h 43| -.i6] .12k |.0bo3 | 05T |-.co11 | LMk
2k 60| .1%| -.295[.0350 | 076 |-.0202 | 30T 24,15 . 47[-.084 [.03 | 0% [-.0207 | kOO
2h,60| 1,00| -.173].0328 | .076 |~.00%2 | . -2k, 15| 1.00(-,063 |.0372 | .OBT |-.0206 | .
2h.61| 1.7h| ~.126(.0307 g ~0296 | .300 2h 450 1.96(-. Q377 | . -.0206 | L300
=h61| 3.93( ~.029|.0202 | . ~070 | 295 -2k, 45| k.5 069 g:ge 027 |-.019% | .353
- |-ab.&2] 6.28 mfﬁ ~0313 | .2TL -2h.q| .21l 256 . L0uk [-.0083 | .326
2 63| 8.2 196 2053 [-.0310 | . + | -2h.b[ 826 (239 | OGNS | 0@ |I-0LT6 | .
2h,6300.50| .303|.0TTB | 050 |-.0%LT | .255 -2l 57|10.22| 3T (0837 |-.009 [~ .£65
2L.6512.76| Ja3l.1208 | o -.026L | . 24,601 12.27| 397 ]i% ~021 | -.0154 | .222
-2b,661h.c2| .méE|.1m6 | (083 {-.0268 | .20 -2h,6h]2k 30 WAL |. «.03L | ~01kk | 173
-2k,67[17.08| .625].207h | 03B |- .200 -24.69(16.37| . 1733 | -.039 [ ~.0036 | .
24,53 50| -.hab|.omk | Ji0o |-.0e53 | .383)[1.70| -2k.h3) Lob -2k | O70 [ -o1gn | Lhe3
-oh.=h|2,33| -.312].0515 | .089 {-.027% .36k 2k hh! -1,99] -.1T0 .gg?;ﬁ 080 | =010 | .
2850 12,86] -, K L0B7 |~ L365 2k.h5| 97| -a129 | 0408 | ook | -.0187 | .399
2k | 11| -.237|.0%20 | 084 |-.0eB0 [ .3%9 -2h 15 -.46|-.109 | 0300 | LO5L | -.0185 | 3%
-2k, 17| ~a193]4 obg j-0083 | oY kL7l .37 -072 | 0368 | .OB5 | -.0180 | 373
-2hm| L69) - 0367 | 080 |-.0283 3% -2h L7l 90| -. 0335 | oL | -.01T9 | .29
2k 580 1771 - 0343 | o9 |-.0201 31? 2%, 48| 1.94 -.013 | .0361L | .036 | -.01T9 | .
2,57 3.95| -.018(.0326 | 069 |-.0300 .32 2kt 4,12| .00 .0388 | o2k | -.0068 | .333
<4.50| 6.20| .w5l.0m7 | 059 |-0%02 . «2h.53 621 151 oh7e | 012 | ~.0058 | 305
-2.60| B.50| .238).0620 | 0% |-.0293 | . 24,5 8.2 .227{.06051 .00l | -.01M8 | .2TO0
-2.54|10.69| .3%e|.0969 | .039 {-.0319 [ .303 251109 .299 | .07T9 | -.020 | 0133 | .236
24,63 12,28 371 | 2007 | -.020 | ~.0023 | 192
2,67 1k, 28 kb1 | .12686 | -.009 { ~.001 | WL
5. 72§16,34 .503 | L1603 | -.035 ]| ~.0102 | .105
* Y '
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TABLE: IV.- AERODYNAMIC CHARACTERISTICS OF A TRIANGULAR WING FCR VARIOUS FLAP ANGLES FCR
MACH NUMBERS FROM 0.60 TO 1.70. DATA FOR ONE FLAP. CONSTANT-PERCENT-CHORD FLAP,
' BIUNT FROFILE; R = 3.0 X 106
(a) Nominel B8, 5°

- ) o CL Cp Cn (:1 Ch N ] 4 CL Cp Cum Cy Cp
0.60) 5.15 | 4,29} ~.156 | .0187 | -.003 | .m06 |-.ce8 Il 2,30 5.15 | -k.20] 170 |.0270 | 019 |LOOTT |-aubl
5.18 | -2.12| -.0% | .0121 | -,008 | 0008 |-,037 5.8 aa.g;] =076 |. ooe R =096
5.18 |-1.03]-.012 |. -.011 |.0108 | ~.0%3 %.10 | -1,0% -.03 | .0173 | =.003 |.0083 |-~.11M
5.8 | .5 .012 |.0017 |~.012 | 0108 |-.0L5 %10 —.EL - 0 =007 |. -e1BL
5.148 1 012k | -,015 % -,059 509 | B[ -037 |.0073 [-.004 [.0085 |-.233
5.17 | 1.08] L0130 | -.016 | . ~.053 5,08 3 L063 | 0181 | ~.017 | 0086 |=-.135
5.17 | 2.1 .127 | 01T | -,018 | .09 | ~,0%0 5.07 | 2. 109 [ 0200 | #.025 | 0087 | =32
5.17 | L.e7] .m6 |.0208 | -,023 ~.070 5,05 | k09| 202 .gﬂ -.cho | ,0005 |-.180
%526 | 6.) 312 |.0378 | ~.027 | 0000 |- 5002 | 6.13] R =038 | 0091 | -.211
5.15 | 8.56 W5 |.0612 | ~.090 |.0093 | ~.001 kg7 B.g{ .397 | .70 -.ﬁ o —.g

5,15 |10.70] .50 | .0045 | -.027 | .0093 | -~.108 k56 |10. .;gi »1007 | = . "
5.13 |12.65 .48 |.1377 | ~.0%0 | .,0083 [=-.139 h.53 |12.3Y . 2375 [ ~098 ). =383

5,12 |1k.99 Elu G586 | «033 ], =170

5.0 |17.17] . Lokt | 2,036 ] .00 | -.202 || L33 D.1T | %10 -.% L6 | 018 % =039
. 5.1k | -2.08] . L0179 | 005 |, =073
0.800 5.18 | k.32] -,163 | ,0188 | ~,002 | L0119 | - o&; 312 | -1,03| ~.029 | L0159 | -.002 | L0060 | =088

- 5-17 2,13 = -m-‘-7 --009 -0122 -yl 5-12 "l':e --00'( -0163 -.005 cm Ll
5.% ~1.08 ~,009 | L0011k | ~.013 | 0121 | ~.0%9 510 | M7 .033 |.016k | ~01l | 0062 |~111
5. ~h2| o7 |.0115 ) -.005].0123 ] -.055 5.0 | 1.00{ .03 |.0171 | ~01% | 0062 |~,118
2161 5 . 0106 | -.018 | .oaee | -,06L 5,08 | 2.04 .00 |.0273 | ~.022 % -.-Ei
5,16 | 1.08 o% .013;r -.020 | 0120 ~.grsg ;og lé. ol i -.035 podi -.195

5. 2.8 1% | o187 [ ~o003 |02 |- A0 1% .70 |, - o -
5.1]i .33 239 |.0em8 | —.om | 0025 | -.08T 500 | B.20f . . =,060 | 00Tk | w226
5.0k | G . S0%3T "ofr 20123 | ~,096 hg7 |10.2§ LL3T | 0023 | -0TR .ougg =a260
5.13 | B.660 ipB | 0725 | «.0k3 | 0B | -312 hoh (12, . 21237 | -.083 | . ~a206
5.1 |10.79] . 6?; L1082 | .03k | Jo09l | 136 h.g:. 14, . L1612 | =093 | 0088 | -~.334
5.07 [12.9% . W1k55 | «a J00T9 | =196 BT 1658 662 | 2043 | ~a08 | JOORL [ =376
?!g; Ji?r'n E .goﬂ% -'3356 % -.22?; A7 5.17 | 15| .oema | L0186 | JOOMY 03

. . - - e o hg . - o - - »! »! g
3]7 =1k | 2.0 «.06% | 0183 [ .00k | .0048 | ~.08k
0,50 4,17 |-h.32 -,17TR | 023 | O 0129 | ~.Ohh 5,13 | -1.04 ~.028 | L0063 | -.002 | L0051 -.%z

5.16 | 2.1 ~,088 | .03 | -.010 | L0MMO | ~.05T 5,13 | =B 007 | LOLST [ ~e005 | 0052 [~
5.16 | «1.03] ~.007 glﬁﬂ ~a019 | 0137 | -.063 52| . 032 | .015T | ~e011 | 0055 | =097
515 | -.h8 020 |, 018 | .0k | -.088 511) .99 . 092 JO166 | =y 0057 | =109
5.12 LOTL .mak =22 g;ﬁ 0TS 5.09 | g.04 »A19L | =,0al &?9 =128
5.0k ) 1. ogg OLNT ] =025 |, - 5.07 | ko z& 7 | ~.033 | .0063 | -.1h3
5.k | 2.20 .1hg | .0LTL | -.028 [ .0136 |- 5.05 | 6.14 . »OK13 | = Ohh | L0068 | ~.LTT
5.2 | h.37 .263 | .0m93 | ~.040 | OLKS | - 123 5.02 | 8. ﬁ L0603 | =093 | L0073 | w207
5.1 ) 6. E;g JOOTS | =07 | J02RT | -.223 k.99 | 10.24 . o =065 0078 | -2k
52| 8.79 . £0833 | =051 | o111 | =220 ko6 12,08 5| .1153 -.gg L008k | =276
%.93 | 15,34 ezl 2 - L0090 | -7k
k.90 [ 16.3¢d .608]. ~050 |-.0006 | -.3%0

%
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TABLE IV.— CORTINUED

(b) Nominal &, O°

M 5 a ¢y, Cp Cn c, Ch H ) a | o Cp Cm C1 Ch
0.60| .31 |-4.27)-207 |.0200 | o015 |.0020 | .02% |{1.30] .35 |-%.10|-.199 |.0278 | .03y |.00L7 | .O%8
231 |-2.13{-,215 |.0122 | 010 {.0022 | .003 32 [-R.05[~106 |.0185 | D20 (0009 | .025
-3 |-1.08-.065 [.0103.| .007 [.0022 | .000 W |2.06|-058 0159 | .3 [.0022 | .009
.30 «50|~.087 |.0001 | 006 |.0022 .006 .30 | -.h8(-.03k [,0195 | .005 |.0023 | .003
»%0 50| .00k |.0001 | Dok |.o022 w_Jj| 29 | .52 .13 [.0253 | o002 [.0023 [-.008
»30 | 1.05] .027 |.GROT | .003 |.0022 |-, 28 1 . 033 [.0158 |-.000 |.0023 |-.015
.29 | 2,13| .07k |.OLL7 [0 |.0021 |-.000 .27 | 2.0k| 081 [.0281 |-.008 |.002h [ .031
29 22| ,16% |.0175 | -.005 |.0022 |-,022 .28 | b,10] 173 |.0262 |-.028 |.0025 |-.065
.28 | 6.36] .26 ggzé -.010 |,0023 |-~.0% 21 | 6.16] 271 |.0h11 |-.039 {.0086 |=,20%
28 | 8.50f 368 |4 ~,0Lh |.0019 |-.045 .18 | 8.22| .365 |.0690 |-.052 |.0028 [~a2hO
27 |10.65) &% |.0BWE | -.012 |.0025 |-.056 1% o.e8| 465 |.0933 |-.067 |.0029 [-.191
26 112,81 567 |.2219 | -.00k [L0020 |-.085 10 [2.3%| 557 |.2282 |-.082 |.0022 [-.232
28 |1k99| 693 |.1736 | -.019 |.0c2T |-,118 . : :
.22 |17.15| .806 |.2317 | -.021 |.0032 |-17%0 []1.53] .35 |-k.10)-.180 |.0275 | .03 |.DOOS 050
' , _ | -3 |-=.o04|-.093 |.0283 | .017 {.0010 | .07
0.80] .32 |-k~ 078 | 021 |00l | W029 .81 "ﬁ -.0%0 |.0155 | .010 |.0003 | .o11
.3 |-2.17)-a22 |.0025 | oLk |.0027 | 018 .30 [ -.k6[-.028 |.00k6 | .co7 |.bo13 | .po3
1 | -1,07-.072 | 0107 | L0l0 |.0028 | 012 .22 | J46| 016 | L0146 1O 0015 |-.012
o3| 52 -.0k6 |.0100 | 008 |.0027 | .o08 28 | 1.03| .035 [.01%L | -.003 |.0015 [=-.020
-3 #5 .00L |.0001 | 005 ].0027 | .00 27 | 2,04 078 |.00T0 | -.010 | 0017 | =037
230 1 1.0% .025 |.0w2| .003]|.0027 |-.003 L8 | kol 164 | .029% | -.023 | L0020 | -.0T1
29 | 2,19 .075 | .01k | -.000 | .0028 | -,011 W21 | 6,15 %ﬁ «0363 | -,038 | L0024 | ~,206
.28 | k.28 ,176 |.0187 | -.008 | .00%L | .05 71 8.1 . O59L | -.0M8 | L0027 | -.1k2
.28 | 6,52 .278 |.0327 | -.015|.0033 |-.0 W4 |10.28 .ba7 | L0853 | -.050 ) 0029 | -,178
.27 | 8.58 ﬁ 0386 { ».0211.0039 | - ~11 [13.39 kg% .:_u;i =071 | 032 | =208
25 |10.74 .48 | o911 | -.0L7 | L0026 | -.076 -07 |1k.37 572 | .1533 | ~.081 | .0038 | -.o6k
21 112,99 .60k | .13 | ~.0e8 [ .0023 | -.139 -03 |16.4 .639 | 197 | ~.089 | .00k: [ -,303
A7 |15y L7e8 193k | -.0k0 | L0028 | 0196
.15 [17.28 Bhq [ .2562 | -.0%0 | L0008 | -.228 1 1.70] .55 | ~k.09] -.26B | L0296 | .oeB | .0001 | .056
, : .33 | -2.04 -.088 | .oaT1 | .6 | .0006 | .29
0.5q .32 }-h.37 -257|.02601 .09, |.002k | 035 o3| -.0f ~.0b7 | 0046 | ,ol0(.0000 | .23
P | 209 -1 0139 .019].0033 | .02k S| -hg -.085 | 0099 | L006| L0000 | L0O7
29 | -l09 -.082 1 .om8 (| .013] 003k | .06 29 . -015 | .013T7 | O L0012 | =.011
S| 54 -,05k | 0201 L011].0032 | 0L 29| .99 .033|.oabk | -.003| .00L5 | ~.006
0 L7t -.002 | ,0111| 007 | .0033 | 002 -7 2,09 .o7h | .026%( -.009| .0020 | ~,00L
-1 | 108 ,026]|.0132] .ook|.od25 | -.003 2h| hood 155 J0ehe | -0p2] L0025 | -,065
28 | 2,17 .083| .01e7| -.001] L0035 | -.011 1] 6. 235 .03Th | -.038] 0032 | -.098
28 | ko7 .185| ,0206| -.010| .00%0 | -.02T .18] 8. 32| 058 | -.0h5| 0084 | -132
27 | 6.k .258) .038h | ~.029] L0044 | ~,04% 15| 104 3BT 0TSk | -.0%h | 0032 | -,166
26 | B.64 15| .0691[ -0k | .00 | -.o%5k A2 |12.3 k62| 1089 ] ~.058] (0036 | ~.RON
25 |10.80 .%25] .053] -. 20039 | ~077 .08 |14.3q .53 .1ka6| ~.073] 002 | ~.2L3
. . Ok [18.19 . 183 | 080 . - 207
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TABLE IV.— CONTINUED
(c) Nominal &, —1.0°

=)
e e o s n . a2 ® B »

poabblk

FRFRFSTIEER BERIBEBEZSA

Emmrmr—-

Cm CI Ch M 3 [ Cr, CD Cm
.020 {.0002 | .03 [|1.30 ~53 |-.09|-.208 |.0207 | .030
L015 (0005 | 00k || . -.56 |-2,05{-.110 {.0188 | .023
012 [,000k | .019 =57 |«1.00]=.063 {0042 | .
011 | L0005 ' -8 | -, b7|=.0 0120 .013
+000 {000k | .008 =59 | .h6| . L0147 | .
.008 |.0005 | .006 N :e <081 f.0x%0 | L002
.005 |.0002 |-.00L - e.ok| .06 |.0168 |-
a 000k | -,012 ~63 | 5,12| .10 ].08%7 |-.020
~.006 |.,000k | -,025 -.67 | 6.16] .267 |.0 -.035
-.010 [0 -09%5 -0 | 8.22] . .0609 | -.0h9
~010 |,0008 |-.046 Tl m.gg . L0008 [ ~.064
-.010 [.0005 |-.0T3 ~78 |12, n5s |24y | -.018
-.013 }.0011 |-.108 -89 |1kh1| .68% [.1765 |-.216
-,017 |.0016 |=-.137 -.93 (18.59] . 2553 1,156
.27 (0003 | 0% {[2.%3] -.%3 |-k.20[-.1BL |.0276 | .033
J019 1.0008 | 030 - 2,08 - .88 | .oeo
012 .0008 .02 =7 —.gg -~ 038 |.015% | 003
.01% |,0009 | .19 -58 | - h8|~009 |.01% | .009
L010 [.0008 | .01 <959 [ .5 .013 }.01h3 | .003
009 |.000T [ .00T -.60 | 1.05| .03k |.OL%C |-.00L
.00 |.0008 |-.001 -6 | 2,08| .075 |.p165 | -.007
~.003 |,0001 |-.01% -6 | Bap ﬁg 0243 | -.020
010 |.0013 |-.008 -67 | 6.15 .o%7 |.0378 | -.03%
-016 [.0011 | -.037 ~7L | 8.20] .329 |.0n72 | -.0M6
~012 |.00L2 |-.063 -7k |10.27] k. uﬁ -7
~,088 |00 |~.123 -.g 12.32] w7 . ~.068
-.035 |.0d13 |-.175 -.te |1k 98| .570 |.1506 | -.0T8
~0hs | 007 |-.21k - 86 [16.1| G4 | 108 |-,087
033 |.0001 | .048 |{1.TO| -.33 |-#.09] .17k |.02TL. | .0%L
.c25 |.0011 | 037 -9 |-2.0l ~-.091 | .0076 | .018
019 |.om2 | . =57 -.Eg -.0% | .0 012
017 |.Dox2 023 ~58 1 ~A48 -.008 | .00 008
012 0002 | .13 - el .ow .o ooe
010 0002 | . - .09 .029 |.01h9 | ~.000
Dos |.o012 o -8 | 209 . < =007
=00k |.0018 |-.C1% -6 | oW . L0237 | =020
~013 |.008 |-.co7 ~67 | 6.2 .227 | .03 |-.070
~ 0027 | -.046 =70 B.H 2301 | JOBAS |-,
~.027 |.D023 |- =73 j10.44 .383 | .0802 | -.0%R
=77 |12.29 156 | 2075 | -.062
~80 [1k.34 %3 | .2h06 | -.0TL
-8k |16.30 .587 | .18 | -.0TT
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TABLE IV.— CONTINUED
(4) Nominal B, —2.5°

[} a 0, Cp Cm cy Cp o 5 a 14 Cp Co ¢, Cy
-2.82 |-b.34| ~.256| .c2n1] 030 | -.0081]| .059|[1.30|-2.73 |k.10| -.226] 0318 OWB] ~0026| .1b3
-2.8 |-z.20| -.162] .0159| .025 | -.00k0| .05 -2.76 |-2.05] -.130| .0208| .032|-~.0022]| .112
-2.83 |-1.12{ -.115{ .0133} .022 | -.0040| .043 -2.77 |1.01| -.083| .0oa77| .025| -.0020| .O%7
~-2.83 | -.%] -.093] .G130| .021 | -~.00h0| .01 -2.77 | -.29| -.060] .0064| .022| -.0019] .092
-2.83 38| -.o49| .00x6| 019 { -.0038| .035 -2.78 .56 | -.006( (0158, .015) -.0008| .qBa
2.83 | .93| -.02k| .omk| . -.00h8| .03%0 -2.79 |1.03| .008(.01%8| .012|-.0018| .c2
-2.84% | 2.06] .023| .om8| .065 | -.0039| .02k -2.80 | 2.09| .056} .0176| ~-.00% | -.001T| .
-2.84 | b.22{ .n9| .01%¢| .010 | -.bo3g| .ol4 -2.83 | b.1a| .1k6]| .0245| ~.010 | ~.0006| .022
-2.85 | 6.37| .25( -0263| .005 | -.0038] .00k -2.86 | 6.26| .ek2| .0380| -.025 | ~.000%| .017
-2,89 | 8.52| .320( .0478j0 -.0038| -, -2.90, | §.22| .338]| .0509 | -.0h0 | ~.000k | -.038
-2.86 |w0.67| .:28| .o797| .oOL | -.0026| -.007 -2.0% [o.28| .&37| .087L| -.05% | -.0oA6| ~.108
-2.87 2.8 .53 .1166f-.001 | -.0027| -.03 -2.98 [i2.3h| .329| .1209 | -.068{ -.0019 | -.152
-2.89 [Lh.98| .&47| .16k2}-.00% | -.0021| -.072 1 )
-2.90 |17.17| .T7h{ .2252|-.008 | -.0013| -.103|[L.53[-2.7% |h.10| -.199] 0298 g;g -.002k| .129

' o 1. \ -2.77 2.0k | -.313] Cog7| . -.0020 | JogT
-2.80 [<+.38| -.275; 0274 .039 | -.00%8| 072 o8 Fr.ol| - 6d| .019{ -.0017| -
-2.81 [-2.23] ~.175| .0161] .032 | -.00KL| .063 Fa.719 | -.48| -.ob7| 0060 | .0M6] -.0006| .OT3
-2.82 |-1.1k| -.a121] 0131 .028 | -.00h1]| .05h -2.80 | .52 -. a1s2{ .009| -.000k| .0%
-2.82 | -.60| ~.co7| .0125] .026 | -.0039] -. ‘l-e.8y | 1.03| .016] .o15k| .006| -.0013| .05
-2.82 | .37| -.0%1| .0113| .03 | -.c0ML] .0k3 - |-2. 2.08| .0%| .0168| -.001| -.0013| .036
-2.82 91| ~.c36| 0210 .o21 | -.o0%0| .039 -2.85 | L.og| .1h1| .o2b1] -, -.0010} 001
-2.83 | 2.07| .026| .00al .018 | -.0039| .033 ‘}-2.88 | 6.a8) .224] .0359| -.026| -.0006 | -.033
-2.8 | k26| .129| .0165) .010 | -.0037| .020 -2.91 | 8,20 .310| .03%¢| -.038] -.0002 | -.0
-2.85 | 6.43| .237| .0293] .002 | -.0033| .007 -2.95 p0.26| .399| .0803| -.0%0] 0 -1,
-a.% B.60| .332| .0328)-.003 | -.003%| O & - i|-2.00 pa.ax| bS8 »;IJEPB -.062{ ..p002| -.15%
=283 l10.75] . 0851 -.002 | -. -.029 v 1-3.03 pl.3T| W55 | b0 - L0007 | -.200
-2.90 |12.89| .575| .1293|-.013 | -. -.083 -3.07 p6.43| .629| .1865] ~.08L| .o0012| -.247
-2.94 {1m.08] .7o1] . -.086 | -.0017| ~.137

-2.96 [17.26| .823| .25%00]-.038 | -.0008| -.274|[1.70 [-2.75 [4.20| -.18%| .0=87| .036| -.00m9| .123
) . -2.T7 |-2.0%| =05 0190 | .024| -.0022( .091
-2.79 {-k.4g| - 030k| (087 | -.0099| .082 |-2.78. | -.99| -.06%| .0061| .018| -.0019| .O7T
-2.80 [-2.25] -.190] .0177| oW1 | -.00h3| .OTH|| - |-2.79 | -.48| -.0k3] .01 | .o14| -.0028 gi
-2.80 |-2.27] -.135} .01k%| .036 | -.o0ML| .0D66 " |-2.80. | .| -.005] .01k3| .008| -.0015| .
-2.81 | -.&| -.207| .0133] .032 ; -.00k0| .060 ‘|-2.81 | 1.03| .016] .axh5| .005| -.0013] .0h7
-2.8, | .37} -.058] .0116] w0208 | -.pdhy| L0522 | |-2.82 [2.08| .oy7| -cn6R) -.00L) -.00LL| .032
-2.82 | 91} -.031} 0111 .026 | -.00k1| .oho -2.89 | %.08| .134] .0227| -.0L3| -.0006] -.001
-2.82 | 2.08| .026f .0L12| .02 |, -.00 038 -2.88 | 6.1k| 23| 0388 ~. -.0001| ~.035
-2,83 | k29| .137| .0277| .011 | -.00 026 {-2.91 | 8.ag| .29e| 0521} -.036| .0006] -.070
-2.84 | 6.46| .291| .0339| .001 | --002T| .0L3 -2.95 10.25| .369| -075%} -.0k6]| .0010| -.108
~2.84 | 8.63| .366| .0006|-.005 | -.0001| .0OB -2.68 P2.29| .B4%| .2035| -. 0013| -.1k6
-3.02 [14.35] .m5| .136T| -.085] .0019| -.188
-3.05 [6.ho| s82| .17h3| -.072f .002k| -.230
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TARTE TV,— CONTINUED
(e) Nomlral &, -5°

-4
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cL | ¢ Ca cy Ch K .
-2m| .c260] .037 | ~.007%] .080||1.30|-k.6B
-a79| o1 .03 | -.007L| .089 -.67
-.131] .0130] .029 | -.0023] .063 .68
* -.106| .0122]| .02T | -.0020| .060 -k, 68
-.06% .o118| .026 | -.c023] .00% .70
~-.ch2| .0106| .025 | -.0072] .0%0 ~%.70
- .0108| .022 | ~.0072] .Ob% 4.7
102| .01k6| .o1T | -.0072| 032 ~&.Th
19k| .o239| .011 | -.0067| 021 -4.78
Eg .od%9| 006 | -.0069] .00 i 80,
2 .%” gg -.00%% .gi :rg
So7l . " - - .
&3] .1%00| .00 | -.00h7| -.0%6 -h.93
.qie| .2150]-.002 | -.00k0| -.086 _5,.06
- B .ov7 | -.0081]| .095|P-73 k.66
—.990 .0163| .0%0 | - 084 .68
-.143] .0133| .036 | -.0076] .076 -h.TO
-.118| L0125 .03 | ~.0076] -OTR .70
- .11 031 | ~.0076 & iﬂa
~.08%| .0106] .02% | -.0075| .0 T2
.ooh| .0106| .026 | -.0075| .0%h ~h.Th
108 |- -01hg| 018 | -.00TL} .039 -&,TT
2191 ,0282| .011 | -.006T| .028 -& .80
.32g| .om00| 005 | - 019 -k .83
43| .omB| 005 | -.0050] -.009 :rg
-.323| .0338| .062 | -.0092| .13L b gl
- 21hk| 0185} 092 | -.00Bk| .112 k.98
~61] . ,0k8 | -.00Bk| .106

~.329| 0131 | .ok2 | -.0082] .088 |0.TO -l .66
-.082| ,0118( .039 | -.0083| .oBk -h.60
-.0% | .o110| .036 | ~.008L} . ~%.70
.0L08f 031 | ~.00BL =&, TL
1k | L0156 | J02), | -.00T6 -k, T2
.229| .0303| .011 | -.0062 -.73
341, | o5k | 005 | -.0085 | .OLT -y Th
48| 0018).007 | -.00k0 ] 023 b TT
: l-%.80
-k, 83
-k BT
-4.90
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b .98
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TABIE IV,— CONTINUED
(f) Nomipal &, --10°

L o | ¢ | |@ | & cp (™ | 8 o |l ¢ | | % & Cn
0.60|-9.53 |-h.bd| ~.33k| 03D .0%6| -.0168] .166|1.30].9.39 |-4.11| ~267| .0boB| .oTA| ~0221| .26T
9.5k |-2.29] -,238]| .0219| .0%0| -.0169] .1%6 ~9.h1 |-2.0%] -.172| 0201 .0%3| -.o116)  .oW2
-9.54 |-1.22] -.190| .0178| .oMB| -.0167| 12K f.g.k2 |-l.0B] -.12%| .o2b4| .ol8] -.ou13| .230
-9.9k | -.69]| -:168] .0169| .0ob7| -.0086] .1 =9.43 | -.50] -.102] .o2e9| - oMM -.0113| .226
9.5l 32| -.129] .oak2] .obk| -.0186] ) -9.h3 b8} -.058] .c212] .03B| -.0116] 226
-9.5% | .86| -.102| .0133( .okk --Oﬁ; .1ko -9.h4 | 1.00} -.034] .c210| .03 -.ou0| .2
~9.55 | 1.9% -.043f 0106 .ok - Al flghy | 2.06] .m3] 0216 .027[ -.010E] 196
-9.55 |-k.11| .038| .o1hr| .036( -.a166| .1kl . fg.sd | k.18| .113| .o272| .ow0| -.oum1| .164
-5.56 | 6.27] .137| -o213| .031| -.0163) .13 -3.5 | 6.16| .co7] .0388] -.000| -.0098 .130
~.57 | 8.83; .245] .o382| .c23| ~.0d%k[ 05T |.5.5k | B.27| .300 E -.01g| -.0098| .092
9.5 10-53 .35k 0632 .025| -.dlkk 0BT -9.57 |10.28| .hokf . -0 -.0093 .0h9
-q.58 |l2.7h| .B5B| .1017| .023| -.0037( .of 29.81 [1e.3%| .so7| .1199) -.0M8] - 003
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Figure 2.- The control-surface model mounted in the Ames 6~ by 6-fook
supergonlc wind tunnel,
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